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1 Introduction
In this contribution we propose corrections to the QCL description in TS 38.214. In particular, we propose to clarify the UE assumption for CSI-RS resource transmitted with repetition “ON” and “OFF” by using QCL assumption at the UE instead of current description based on spatial domain transmission filter at gNB. In addition we propose to introduce additional constraints for antenna port definition for DM-RS for PDSCH and CSI-RS reference signals taking into account PRG definition and measurement restriction configuration at the UE. 
2 Summary of the proposed corrections 
QCL assumption across CSI-RS resources with repetition “ON/OFF”
According to current description in TS 38.214 [1], CSI-RS resource set for beam management can be configured with CSI-RS-ResourceRep parameter. Current definition of this parameter as spatial domain transmission filter at gNB-side is ambiguous as it doesn’t convey any information to the UE regarding QCL properties of the received reference signal wrt to spatial Rx parameters. It is, therefore, proposed to replace the corresponding description with QCL assumption wrt to spatial Rx parameters, similar to the approach used to describe spatial QCL proprieties for SS/PBCH blocks with the same or different IDs in TS 38.211 [2]. 
	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 Subclause 5.2.2.3.1, within the resource set are transmitted with the same downlink spatial domain transmission filterQCL-ed wrt to spatial Rx parameters, where the CSI-RS resources in the resource set are transmitted in different OFDM symbols. The UE is not expected to receive different periodicity 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 shall not assume that the CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filterQCL-ed wrt to spatial Rx parameters and should not expect configuration with same NrofPorts in every symbol. The UE may assume that all CSI-RS resource transmissions with the same CSI-RS resource configuration identity for a given CC and BWP is quasi co-located with respect to Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters.
…

5.2.2.3.1
NZP CSI-RS

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

 -
…

-
CSI-RS-ResourceRep parameter associated with a CSI-RS resource set defines whether CSI-RS resources are QCL-ed a repetition in conjunction with spatial domain transmission filter is ON/OFF at gNB-side wrt to spatial Rx parameters as described in Subclause 5.1.6.1.2. and can be configured only when the higher layer parameter ReportQuantity associated with all the reporting settings linked with the CSI-RS resource set is set to 'CRI/RSRP' or ‘No Report’.

-
…


Antenna port definition 
 The antenna port definition in TS 38.211 [1] is relatively general and doesn’t consider constraints in time and frequency for DM-RS and CSI-RS antenna ports. In particular for DM-RS of PDSCH, the antenna port definition should be restricted to PRG of a single slot and single PDSCH. The constraint to a single occasion in case of CSI-RS should be also defined for some configurations. In particular, if UE configured with a CSI-ReportConfig with reportQuantity set to “CRI/RSRP”, or “No Report” and if the Resource Setting for channel measurement contains a CSI-RS Resource Set that is configured with the higher layer parameter CSI-RS-ResourceRep and configured without the higher layer parameter TRS-Info the CSI-RS antenna port definition should be limited to a single occasion. Similar for the UE configured CSI-ReportConfig with timeRestrictionForChannelMeasurements or timeRestrictionForInterferenceMeasurements the CSI-RS antenna port definition should be also limited to a single occasion. The proposed modification to TS 38.211 is provided below

	4.4.1
Antenna ports

An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 
There are limits given below within which the channel can be inferred from one symbol to another symbol on the same antenna port
-
For DM-RS associated with PDSCH the channel over which a symbol on one of these antenna ports is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols are within the same scheduled PDSCH, same slot and in the same PRG as described in 3GPP TS 38.214 Section 5.1.2.3.

-
For CSI-RS resource the channel over which a symbol on one of antenna ports is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed in different CSI-RS reference signal occasions only when the CSI-RS resource is not associated with ReportQuantity configured with timeRestrictionForChannelMeasurements or timeRestrictionForInterferenceMeasurements as described in 3GPP TS 38.214 Section 5.2.2.1 or when CSI-RS resource is not associated with ReportQuantity configured with 'CRI/RSRP' or ‘No Report’ as described in 3GPP TS 38.214 Section 5.1.6.1.2
Two antenna ports are said to be quasi co-located if the large-scale properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed. The large-scale properties include one or more of delay spread, Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters. 


3 Summary

In this contribution we propose corrections to the QCL and antenna port description. In particular we propose to clarify QCL assumption wrt to spatial Rx parameters for CSI-RS resource sets configured with repetition “ON”/”OFF” and provide additional constraints to antenna port definition in time and frequency for DM-RS of PDSCH and CSI-RS reference signals. 
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