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1. Introduction
In this new submission contribution, we provide our views on reference signals and QCL related issues based on [1][2].

2. Maintenance for CSI-RS
For CSI-RS resource configuration, ‘bwp-Id’ is resource setting level configured, while ‘repetition’ and ‘trs-Info’ are resource set level configured in specification 38.331. Therefore, CSI-RS resource configuration description in the latest specification 38.214 is inaccurate.
Proposal 1: 
· The following text proposal for CSI-RS resource configuration is supported.
	TS 38.214 V15.3.0 (2018-09)
5.2.2.3.1
NZP CSI-RS

< Unchanged parts are omitted >
The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are configured via the higher layer parameter NZP-CSI-RS-Resource, CSI-ResourceConfig and NZP-CSI-RS-ResourceSet for each CSI-RS resource configuration:

-
nzp-CSI-RS-ResourceId determines CSI-RS resource configuration identity.

-
periodicityAndOffset defines the CSI-RS periodicity and slot offset for periodic/semi-persistent CSI-RS. All the CSI-RS resources within one set are configured with the same periodicity, while the slot offset can be same or different for different CSI-RS resources.
-
CSI-RS-resourceMapping defines the number of ports, CDM-type, and 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]. 
-
nrofPorts in CSI-RS-RresourceMapping defines the number of CSI-RS ports, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].

-
density in CSI-RS-RresourceMapping defines CSI-RS frequency density of each CSI-RS port per PRB, and CSI-RS PRB offset in case of the density value of 1/2, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211]. For density 1/2, the odd/even PRB allocation indicated in density is with respect to the common resource block grid.

-
cdm-Type in CSI-RS-RresourceMapping defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].

-
powerControlOffset: which is the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size.
-
powerControlOffsetSS: which is the assumed ratio of SS/PBCH block EPRE to NZP CSI-RS EPRE. 
-
scramblingID defines scrambling ID of CSI-RS with length of 10 bits.
-
bwp-Id in CSI-ResourceConfig defines which bandwidth part the configured CSI-RS is located in.

-
repetition in NZP-CSI-RS-ResourceSet is associated with a CSI-RS resource set and defines whether UE can assume the CSI-RS resources within the NZP CSI-RS Resource Set are transmitted with the same downlink spatial domain transmission filter or not 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 'none'.

-
qcl-InfoPeriodicCSI-RS contains a reference to a TCI-State indicating QCL source RS(s) and QCL type(s). If the TCI-State is configured with a reference to an RS with 'QCL-TypeD' association, that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic located in the same or different CC/DL BWP.
-
trs-Info in NZP-CSI-RS-ResourceSet is associated with a CSI-RS resource set and for which the UE can assume that the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same as described in Subclause 5.1.6.1.1 and can be configured when reporting setting is not configured or when the higher layer parameter reportQuantity associated with all the reporting settings linked with the CSI-RS resource set is unconfigured or set to 'none'.
All CSI-RS resources within one set are configured with same bwp-Id, same density and same nrofPorts, except for the NZP CSI-RS resources used for interference measurement.
< Unchanged parts are omitted >


3. Maintenance for SRS 

For collision between aperiodic SRS and periodic SRS, the related description in the latest specification 38.214 is repeated.
Proposal 2:
· The following text proposal for handling collision between aperiodic SRS and periodic SRS is supported.
	TS 38.214 V15.3.0 (2018-09)
6.2.1
UE sounding procedure
< Unchanged parts are omitted >
In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic/semi-persistent SRS resource(s) overlapping within the [symbol]. In case a SRS resource with SRS- resourceType set as ‘semi-persistent’ is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and not transmit the periodic SRS resource(s) overlapping within the [symbol]. In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic SRS resource(s) overlapping within the [symbol]. 
< Unchanged parts are omitted >


For SRS 1T4R antenna switching with two SRS resource sets, the UE is not expected that different transmission power of the two sets. Otherwise, it may cause CSI acquisition problem. However, in the latest specification 38.214, only same open loop power control parameters configuration is mentioned in such case, whether TPC command effect time is same or not is not mentioned. Consequently, same TPC command is applied to all SRS resources in such case should be added.
Proposal 3:
· The following text proposal for SRS 1T4R antenna switching is supported.
	TS 38.214 V15.3.0 (2018-09)
6.2.1.2
UE sounding procedure for DL CSI acquisition
< Unchanged parts are omitted >
-
zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the effect time of TPC command in DCI format 0_0/0_1/2_3 is the first transmission SRS resource within the two sets. The UE shall expect that the value(s) of the higher layer parameter aperiodicSRS-ResourceTrigger in each SRS-ResourceSet are the same, and the value of the higher layer parameter slottOffset in each SRS-ResourceSet is different. Or, 
< Unchanged parts are omitted >


4. Maintenance for TRS

As a reporting setting is always linked with a CSI-RS resource set, the description in the latest specification 38.214 is inaccurate.
Proposal 4: 

· The following text proposal for TRS is supported.
	TS 38.214 V15.3.0 (2018-09)
5.2.2.3.1
NZP CSI-RS

< Unchanged parts are omitted >
-
trs-Info in NZP-CSI-RS-ResourceSet is associated with a CSI-RS resource set and for which the UE can assume that the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same as described in Subclause 5.1.6.1.1 and can be configured when reporting setting is not configured or when the higher layer parameter reportQuantity associated with all the reporting settings linked with the CSI-RS resource set is unconfigured or set to 'none'.
< Unchanged parts are omitted >


5. Maintenance for QCL 
Current specification does not preclude the possibility of configuring aperiodic signal as the QCL source for PDCCH. Aperiodic TRS and CSI-RS are both triggered by DCI. If the aperiodic RS are configured for PDCCH reception, when UE misses the DCI grant of the aperiodic signal, UE may use another aperiodic CSI-RS or TRS that dates back quite long time ago as the QCL source.  There are two ways to make it work,
· UE is not expected to be configured with aperiodic RS as the QCL source for the PDCCH.

· Remove the possibility of association with RS transmission long time ago. Considering the fact that the major motivation for aperiodic TRS or CSI-RS is to use the signal as often as possible with low overhead, UE should assume within an X window there must be an aperiodic RS. X is the same as the periodicity of the periodic RS associated with the aperiodic RS through QCL configuration. For aperiodic TRS, such association always exists. For aperiodic CSI-RS, there is a QCL chain to a periodic signal, e.g. an SSB or a periodic CSI-RS. Such periodic signals should be used as the backup signal when UE does not detect any aperiodic signal within above mentioned X window. 

For the CR stage at this moment, it is better to go with a simple way by excluding such possibility.

Proposal 5: 

· For PDCCH, if a TCI-State is configured with a reference to an RS associated with ‘QCL-TypeD’, that RS can be an SSB or periodic CSI-RS.
6. Conclusion

In this contribution, remaining issues on reference signals and QCL are discussed with the following proposals and text proposals:
Proposal 1: 
· The following text proposal for CSI-RS resource configuration is supported.
	TS 38.214 V15.3.0 (2018-09)
5.2.2.3.1
NZP CSI-RS

< Unchanged parts are omitted >
The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are configured via the higher layer parameter NZP-CSI-RS-Resource, CSI-ResourceConfig and NZP-CSI-RS-ResourceSet for each CSI-RS resource configuration:

-
nzp-CSI-RS-ResourceId determines CSI-RS resource configuration identity.

-
periodicityAndOffset defines the CSI-RS periodicity and slot offset for periodic/semi-persistent CSI-RS. All the CSI-RS resources within one set are configured with the same periodicity, while the slot offset can be same or different for different CSI-RS resources.
-
CSI-RS-resourceMapping defines the number of ports, CDM-type, and 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]. 
-
nrofPorts in CSI-RS-RresourceMapping defines the number of CSI-RS ports, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].

-
density in CSI-RS-RresourceMapping defines CSI-RS frequency density of each CSI-RS port per PRB, and CSI-RS PRB offset in case of the density value of 1/2, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211]. For density 1/2, the odd/even PRB allocation indicated in density is with respect to the common resource block grid.

-
cdm-Type in CSI-RS-RresourceMapping defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].

-
powerControlOffset: which is the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size.
-
powerControlOffsetSS: which is the assumed ratio of SS/PBCH block EPRE to NZP CSI-RS EPRE. 
-
scramblingID defines scrambling ID of CSI-RS with length of 10 bits.
-
bwp-Id in CSI-ResourceConfig defines which bandwidth part the configured CSI-RS is located in.

-
repetition in NZP-CSI-RS-ResourceSet is associated with a CSI-RS resource set and defines whether UE can assume the CSI-RS resources within the NZP CSI-RS Resource Set are transmitted with the same downlink spatial domain transmission filter or not 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 'none'.

-
qcl-InfoPeriodicCSI-RS contains a reference to a TCI-State indicating QCL source RS(s) and QCL type(s). If the TCI-State is configured with a reference to an RS with 'QCL-TypeD' association, that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic located in the same or different CC/DL BWP.
-
trs-Info in NZP-CSI-RS-ResourceSet is associated with a CSI-RS resource set and for which the UE can assume that the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same as described in Subclause 5.1.6.1.1 and can be configured when reporting setting is not configured or when the higher layer parameter reportQuantity associated with all the reporting settings linked with the CSI-RS resource set is unconfigured or set to 'none'.
All CSI-RS resources within one set are configured with same bwp-Id, same density and same nrofPorts, except for the NZP CSI-RS resources used for interference measurement.
< Unchanged parts are omitted >


Proposal 2:
· The following text proposal for handling collision between aperiodic SRS and periodic SRS is supported.
	TS 38.214 V15.3.0 (2018-09)
6.2.1
UE sounding procedure
< Unchanged parts are omitted >
In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic/semi-persistent SRS resource(s) overlapping within the [symbol]. In case a SRS resource with SRS- resourceType set as ‘semi-persistent’ is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and not transmit the periodic SRS resource(s) overlapping within the [symbol]. In case a SRS resource with SRS- resourceType set as ‘aperiodic’ is triggered on the OFDM symbol configured with periodic SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic SRS resource(s) overlapping within the [symbol]. 
< Unchanged parts are omitted >


Proposal 3:
· The following text proposal for SRS 1T4R antenna switching is supported.
	TS 38.214 V15.3.0 (2018-09)
6.2.1.2
UE sounding procedure for DL CSI acquisition
< Unchanged parts are omitted >
-
zero or two SRS resource sets each configured with higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the effect time of TPC command in DCI format 0_0/0_1/2_3 is the first transmission SRS resource within the two sets. The UE shall expect that the value(s) of the higher layer parameter aperiodicSRS-ResourceTrigger in each SRS-ResourceSet are the same, and the value of the higher layer parameter slottOffset in each SRS-ResourceSet is different. Or, 
< Unchanged parts are omitted >


Proposal 4: 

· The following text proposal for TRS is supported.
	TS 38.214 V15.3.0 (2018-09)
5.2.2.3.1
NZP CSI-RS

< Unchanged parts are omitted >
-
trs-Info in NZP-CSI-RS-ResourceSet is associated with a CSI-RS resource set and for which the UE can assume that the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same as described in Subclause 5.1.6.1.1 and can be configured when reporting setting is not configured or when the higher layer parameter reportQuantity associated with all the reporting settings linked with the CSI-RS resource set is unconfigured or set to 'none'.
< Unchanged parts are omitted >


Proposal 5: 

· For PDCCH, if a TCI-State is configured with a reference to an RS associated with ‘QCL-TypeD’, that RS can be an SSB or periodic CSI-RS.
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