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1 Introduction
In this document we provide correction to the description on reference signals and QCL in Rel-15 NR. 
2 Discussion
2.1 QCL
Optional configuration of TCI state for periodic CSI-RS resource
According to TS 38.331, TCI state is optional parameter in CSI-RS resource configuration, including the case when CSI-RS resource is used in the CSI-ResourceConfig configured with resourceType = ‘periodic’:
	NZP-CSI-RS-Resource information element
-- ASN1START
-- TAG-NZP-CSI-RS-RESOURCE-START

NZP-CSI-RS-Resource ::=				SEQUENCE {
	nzp-CSI-RS-ResourceId				NZP-CSI-RS-ResourceId,
	resourceMapping						CSI-RS-ResourceMapping,
	powerControlOffset					INTEGER(-8..15),
	powerControlOffsetSS				ENUMERATED {db-3, db0, db3, db6}				OPTIONAL,	-- Need R
	scramblingID						ScramblingId,
	periodicityAndOffset				CSI-ResourcePeriodicityAndOffset				OPTIONAL,	-- Cond PeriodicOrSemiPersistent
	qcl-InfoPeriodicCSI-RS				TCI-StateId									OPTIONAL,	-- Cond Periodic
	...
}

-- TAG-NZP-CSI-RS-RESOURCE-STOP
-- ASN1STOP



However, the RAN1 agreements related to CSI-RS resource configuration, always assume that TCI state shall be configured for the periodic CSI-RS resource for both FR1 and FR2. It is, therefore, proposed to clarify that qcl-InfoPeriodic shall be present in NZP-CSI-RS-Resource if the corresponding CSI-RS resource is used in CSI-ResourceConfig condfigured as  resourceType = ‘periodic’.
Proposal 1: Clarify in TS 38.214 Section 5.2.2.3.1 that UE is not expected to receive periodic CSI-ResourceConfig with NZP-CSI-RS-Resources configured without qcl-InfoPeriodicCSI-RS 
QCL assumption for the same CSI-RS resource over time
According to TS 36.211, QCL assumption for the SSB with the same and different ID are specified as follows:
	The UE may assume that SS/PBCH blocks transmitted with the same block index on the same center frequency location are quasi co-located with respect to Doppler spread, Doppler shift, average gain, average delay, delay spread, and, when applicable, spatial Rx parameters. The UE shall not assume quasi co-location for any other SS/PBCH block transmissions.


Such QCL assumption is necessarily to provide UE information about beam consistency over the time for the given SSB to facilitate Rx beam acquisition. For periodic and semi-persistence CSI-RS (unless higher layer configuration provides updated QCL) the same QCL consistence shall be defined in the specification. It is, therefore, proposed to make the corresponding clarification in the spec or made conclusion in the chairman’s notes in case this is already clear.
Proposal 2: Include clarification in TS 38.214 or capture as a conclusion in the chairman’s notes that UE unless indicated by higher layers may assume that CSI-RS resources transmitted with the given ID on a given CC over the time are quasi co-located with respect to Doppler spread, Doppler shift, average delay, delay spread, and, when applicable, spatial Rx parameters.
2.2 CSI-RS
It is defined in current spec that the power offset between CSI-RS and PDCCH is 0dB. However the previous agreements for power offset between CSI-RS and PDCCH is used for beam failure detection. Therefore it should be corrected that the 0dB power offset between CSI-RS and PDCCH should be only applicable for beam failure detection.
Proposal 3: 0dB power offset should only be applicable for beam failure detection and adopt the CR for CSI-RS.
2.3 SRS
It has been agreed in RAN1 #93 meeting that minimal aperiodic SRS triggering offset is N2+42 symbols. In RAN1 #94 meeting, the minimal aperiodic SRS triggering offset for codebook and antenna switching for FR1 is optimized to be N2 symbols. Therefore for other types of SRS, this value should be N2+42. 
Proposal 4: N2+42 should be applicable for cases other than codebook and antenna switching, and adopt the CR1 for SRS.
Further current spec defines the SRS in different sets can be transmitted simultaneously and it defines a priority rule when collision happens among SRS in different time domain behaviours. 
Text 1 below defines simultaneous transmission for SRS in different sets. 

The UE can be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet. When the higher layer parameter usage is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. The SRS resources in different SRS resource sets can be transmitted simultaneously.
[bookmark: _Hlk523498144]Text 2 below defines collision handling when SRS resources in different time domain behaviour are to be simultaneously transmitted.
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(s). 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(s). 
There are four issues for the highlighted text in text 1:
1) It is not clear whether SRS in different sets with different usage can be simultaneously transmitted or not.
2) It is not aligned with Text 2 – whether SRS in different sets with different time domain behavior can be simultaneously transmitted or not.
3) It is out of Rel-15 scope – it defines multi-panel transmission behavior.
4) A Rel-15 UE that cannot support multi-panel transmission will report it can only support 1 SRS resource set – gNB can only schedule SRS with only 1 time domain behavior. 
According to the issues discussed above, it is better to remove the highlighted sentence above.
Proposal 5: Remove the sentence “The SRS resources in different SRS resource sets can be transmitted simultaneously.”, and adopt the CR2 for SRS.
2.4 PT-RS
For PDSCH resource mapping, it has been specified that it should consider the CSI-RS resources are “not available” except the CSI-RS for mobility or aperiodic CSI-RS according to the following text.
-	not used for non-zero-power CSI-RS according to clause 7.4.1.5, except for non-zero-power CSI-RSs configured by the higher-layer parameter CSI-RS-Resource-Mobility in the MeasObjectNR IE and aperiodic non-zero-power CSI-RS resources.
However for PT-RS, according to the following text, only CSI-RS for mobility is excluded. Since PT-RS is transmitted associated with PDSCH. The aperiodic CSI-RS should also be excluded to keep the spec consistency.
[bookmark: _Hlk527965180]-	resource element    is not used for DM-RS, non-zero-power CSI-RS not configured for mobility measurements, zero-power CSI-RS, SS/PBCH block, a detected PDCCH according to clause 5.1.4.1 of [6, TS38.214], or is declared as 'not available' by clause 5.1.4 of [6, TS 38.214]
Proposal 6: Aperiodic CSI-RS should be excluded as “not available” for PT-RS resource mapping, and adopt CR for PT-RS.
2.5 TRS
The parameter powerControlOffset is used for CSI feedback, which is specified as follows:
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.
Therefore this parameter is not applied to TRS.
Proposal 7: Parameter “powerControlOffset” should only be applicable for CSI feedback, and adopt CR for TRS.
3 Summary
In this contribution we provide our view on reference signal and QCL. The following are proposed.
Proposal 1: Clarify in TS 38.214 Section 5.2.2.3.1 that UE is not expected to receive periodic CSI-ResourceConfig with NZP-CSI-RS-Resources configured without qcl-InfoPeriodicCSI-RS 
Proposal 2: Include clarification in TS 38.214 or capture as a conclusion in the chairman’s notes that UE unless indicated by higher layers may assume that CSI-RS resources transmitted with the given ID on a given CC over the time are quasi co-located with respect to Doppler spread, Doppler shift, average delay, delay spread, and, when applicable, spatial Rx parameters.
Proposal 3: 0dB power offset should only be applicable for beam failure detection and adopt the CR for CSI-RS.
Proposal 4: N2+42 should be applicable for cases other than codebook and antenna switching, and adopt the CR1 for SRS.
Proposal 5: Remove the sentence “The SRS resources in different SRS resource sets can be transmitted simultaneously.”, and adopt the CR2 for SRS.
Proposal 6: Aperiodic CSI-RS should be excluded as “not available” for PT-RS resource mapping, and adopt CR for PT-RS.
Proposal 7: Parameter “powerControlOffset” should only be applicable for CSI feedback, and adopt CR for TRS.
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