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Introduction
In this contribution, we discuss a few minor corrections of aspects related to QCL. 
Clarifying corrections for TS 38.214
Section 5.1.5
>>> Start text proposal for Section 5.1.5 of 38.214>>>
After a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are spatially quasi co-located with the SSB determined in the initial access procedure with respect to Doppler shift, Doppler spread, average delay, delay spread and spatial Rx parameters when where applicable.
>>> End text proposal >>>
Section 5.1.6.1
As above, and in several other endorsed text proposals for 38.214, there has been an attempt to clarify that spatial QCL only holds “when applicable,” e.g., at mm-wave frequencies. Here we propose the same thing for the multiplexing rule between CSI-RS and a CORESET:
>>> Text proposal for Section 5.1.6.1 of 38.214 >>>
The UE may be configured to use the same OFDM symbols for the CSI-RS and CORESET when those are spatially quasi co-located and PRBs associated with CSI-RS are the outside of PRBs configured for CORESET.
If the UE is configured with CSI-RS in the same OFDM symbol(s) as a CORESET, the UE shall not expect to be configured with CSI-RS and a CORESET in the same PRBs.
[bookmark: _GoBack]If QCL-TypeD is applicable, and the UE is configured with CSI-RS in the same OFDM symbols(s) as a CORESET, the UE may assume that the CSI-RS and the PDCCH DMRS transmitted in the CORESET are quasi co-located with QCL-TypeD.
>>> End text proposal >>>
Section 5.2.1.5.1 
We have this agreement from meeting #90bis :
 Agreement: 
The following P/SP/AP CSI-RS signaling options are supported:
	QCL parameter
	Reference RS
	Target RS
	Signalling mode
	Reference RS and Target RS should belong to the same CC/BWP or not

	Spatial
	SSB
	P CSI-RS
	RRC

	Can be on different CCs/BWPs

	Spatial
	SSB
	SP CSI-RS
	SP CSI-RS activation signal 

	Can be on different CCs/BWPs

	Spatial
	P CSI-RS
	Another P CSI-RS
	RRC

	Can be on different CCs/BWPs

	Spatial
	SSB or P/SP CSI-RS
	AP CSI-RS
	RRC or RRC+MAC CE for configuration,
indication with DCI 
	Can be on different CCs/BWPs



In RAN1 NR Adhoc 1801, it was pointed out that the “can be in different CCs/BWPs” aspect of the above agreement was not captured in 38.214. Hence, a fix was proposed and subsequently endorsed for semi-persistent CSI-RS in Section 5.2.1.5.2 of 38.214 [1]. However, the same was not captured for the case of aperiodic and periodic CSI-RS.
For the case of aperiodic CSI-RS we propose the following to capture the above agreement:
>>> Text proposal for Section 5.2.1.5.1 of 38.214 >>>
[bookmark: _Toc501048187]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
[bookmark: _Hlk505938657][bookmark: _Hlk500778920]For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter ResourceConfigType set to 'aperiodic', trigger states for Reporting Setting(s) and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter AperiodicReportTrigger. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with either candidate DL BWP. A UE is not expected to receive more than one aperiodic CSI report request for a given slot. A UE is not expected to be triggered with a CSI report for a non-active DL BWP. A trigger state is initiated using the CSI request field in DCI.
-	When all the bits of CSI request field in DCI are set to  zero, no CSI is requested.





[bookmark: _Hlk498207844]-	When the number of configured CSI triggering states in AperiodicReportTrigger is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a selection command [10, TS 38.321] used to map up to  trigger states to the codepoints of the DCI CSI request field.  is configured by the higher layer parameter ReportTriggerSize and .

-	When the number of CSI triggering states in AperiodicReportTrigger is less than or equal to , the  CSI request field in DCI directly indicates the triggering state and the UE's quasi co-location assumption.
-	For each aperiodic CSI-RS resource associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Subclause 5.1.5, through higher layer signaling of QCL-Info-AperiodicReportingTrigger which contains a list of references to TCI-RS-SetConfig's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a TCI-RS-SetConfig in the list is configured with a reference to an RS associated with QCL-TypeD, 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 or semi-persistent located in the same or different CC/DL BWP.
[bookmark: _Hlk506291314]>>> End text proposal >>>
Section 5.2.2.3.1
For the case of periodic CSI-RS, we propose to capture the above agreement as follows. We note that for p-CSI-RS, QCL is indicated by RRC, and the relevant RRC parameter is QCL-InfoPeriodicCSI-RS. This parameter is briefly mentioned in 38.214 is in Section 5.2.2.3.1; this proposal makes it more complete:
>>> Text proposal for Section 5.2.2.3.1 of 38.214 >>>
[bookmark: _Toc501048198]5.2.2.3.1	Non-zero power 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.
-	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.
[bookmark: _Hlk498332433][bookmark: _Hlk497931989]-	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 contains a reference to a TCI-RS-SetConfig indicating QCL source RS(s). If the TCI-RS-SetConfig 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.
>>> End text proposal >>>
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