Page 1
[bookmark: _Hlk506110913][bookmark: _Ref462675860]3GPP TSG RAN WG1 #101	R1-2004475
e-Meeting, May 25th – June 5th, 2020

[bookmark: Source]Agenda item:	7.2.10.4
Source: 	Qualcomm Incorporated
Title: 	Remaining issues for aperiodic CSI-RS triggering with different numerology
[bookmark: DocumentFor]Document for:	Discussion/Decision
Introduction
In this contribution, we discussed remaining issues for Rel-16 cross-carrier A-CSI RS triggering and provided two corresponding text proposals.
Default QCL assumption
RAN1 #99 agreed on the determination of default QCL assumption for cross-carrier triggered aperiodic CSI-RS when CORESETs are not configured on the serving cell [1]. 
	Agreements
For cross carrier aperiodic CSI-RS with triggering time offset smaller the threshold, with A-CSI RS contains QCL-typeD information:
· If there is any other DL signal in the same symbols as the CSI-RS in the scheduled cell, the UE applies the QCL assumption of the other DL signal on the aperiodic CSI-RS.
· The definition of “other DL signal” is same as Rel-15
· Otherwise, 
· if CORESET is configured in the A CSI-RS carrier, the UE follows existing spec text. I.e., A CSI-RS follows QCL assumption of the lowest ID CORESET in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored. 
· If CORESET is not configured in the A-CSI-RS carrier, apply the QCL assumption in the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the serving cell with the A-CSI-RS transmission


In section 5.2.1.5.1a of TS 38.214, the “if…else…” relationship that corresponds to the “If…Otherwise…” in the agreement is not aligned with the agreement. I.e., indent of the “- else,” and the two bullets under it in the specification text should be incased so that they are under the condition that “if one of the associated trigger states has the higher layer parameter qcl-Type set to 'QCL-TypeD'”. To make the specification text aligned with the agreement, we propose to adopt the following text proposal 1.
Proposal 1: Adopt the proposed text proposal 1 for 5.2.1.5.1a in TS 38.214 to correct the indent level for three bullets for default QCL assumption determination.
	---------------------------------------- Start of text proposal 1 to Section 5.2.2.2.5 in TS 38.214 -------------------------------------
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
5.2.1.5.1a	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies
Beam switch timing:
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info is smaller than the UE reported threshold beamSwitchTiming + d  in CSI-RS symbols, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}, or is smaller than 48+ d when the reported value of beamSwitchTiming is one of the values of {224, 336} and where if the µPDCCH < µCSIRS, the beam switching timing delay d is defined in Table 5.2.1.5.1a-1, else d is zero
-	if one of the associated trigger states has the higher layer parameter qcl-Type set to 'QCL-TypeD',
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming + d  in CSI-RS symbols when the reported value is one of the values {14,28,48}, aperiodic CSI-RS scheduled with offset larger than or equal to 48+ d when the reported value of beamSwitchTiming is one of the values {224, 336}, periodic CSI-RS, semi-persistent CSI-RS;
-	else,
-	if at least one CORESET is configured for the BWP in which the aperiodic CSI-RS is to be received, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
-	else, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received. 
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the UE reported threshold beamSwitchTiming + d  in CSI-RS symbols, when the reported value is one of the values of {14,28,48}, or is equal to or greater than 48+d when the reported value of beamSwitchTiming is one of the values of {224, 336} , the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.
----------------------------------------------------------- End of text proposal ------------------------------------------------------------



[bookmark: _Toc11352117][bookmark: _Toc20318007][bookmark: _Toc27299905][bookmark: _Toc29673173][bookmark: _Toc29673314][bookmark: _Toc29674307][bookmark: _Toc36645537]The RAN1 #99  agreements cover the cases that PDCCH and the triggered aperiodic CSI-RS have the same or different SCSs. However, in TS 38.214 [2], the agreement for default QCL assumption without configured CORESET is only captured in 2.1.5.1a for the case that PDCCH and the triggered aperiodic CSI-RS have different SCSs but not in 5.2.1.5.1 for the case that PDCCH and the triggered aperiodic CSI-RS have the same SCS. 
To capture the Rel-16 agreements, we propose the following ([3]):
Proposal 2: In case of same numerology A-CSI RS triggering, when the offset between A-CSI RS and triggering DCI is less than beamSwitchTiming, capture the default QCL agreement in specification. 
· If no CORESET configured on the carrier for receiving the A-CSI RS, UE receives the A-CSI RS by applying the QCL parameters of the activated PDSCH TCI state with lowest ID.
In Rel-16 UE feature discussions [4], a new FG was proposed for the support of default QCL assumption for cross-carrier A-CSI-RS triggering. Similarly, a corresponding FG 18-5a was proposed for default QCL assumption for cross-carrier scheduling. In RAN1 #100bis-e, it was considered that the proposal 2 above has a dependency on FG 18-6a. Because of this, discussion on this proposal was postponed. The agreements and the FG can be captured in section 5.2.1.5.1 together.
	18-6a
	Default QCL assumption for cross-carrier A-CSI-RS triggering
	Indicates whether the UE can be configured with enabledDefaultBeamForCCS for default QCL assumption for cross-carrier A-CSI-RS triggering.
	6-5
	Yes
	N/A
	
	FFS[Per UE or Per band and per BC or Per band or Per BC]
	N/A
	[Yes or N/A]
	N/A
	
	Optional with capability signalling



Proposal 3: Support to define the FG 18-5a for default QCL assumption for cross-carrier A-CSI-RS triggering. 
· Adopt the proposed text proposal 2 in 5.2.1.5.1 in TS 38.214
Based on the two proposals 2 and 3 above, the corresponding text proposal is provided as follows
	---------------------------------------- Start of text proposal 2 to Section 5.2.2.2.5 in TS 38.214 -------------------------------------
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
5.2.1.5.1          Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}, or is smaller than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}.
-           if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48}, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming is one of the values {224, 336}, periodic CSI-RS, semi-persistent CSI-RS;
-           else if the active BWP of the serving cell for receiving the aperiodic CSI-RS has configured ControlResourceSet, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.;
-           else if the UE is configured with [enableDefaultBeamForCCS] and when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received.
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
----------------------------------------------------------- End of text proposal ------------------------------------------------------------



Conclusion
In this contribution, we discuss the remaining issues related to cross-carrier A-CSI RS triggering and propose
Proposal 1: Adopt the proposed text proposal 1 for 5.2.1.5.1a in TS 38.214 to correct the indent level for three bullets for default QCL assumption determination.
Proposal 2: In case of same numerology A-CSI RS triggering, when the offset between A-CSI RS and triggering DCI is less than beamSwitchTiming, capture the default QCL agreement in specification. 
· If no CORESET configured on the carrier for receiving the A-CSI RS, UE receives the A-CSI RS by applying the QCL parameters of the activated PDSCH TCI state with lowest ID.
Proposal 3: Support to define the FG 18-5a for default QCL assumption for cross-carrier A-CSI-RS triggering. 
· Adopt the proposed text proposal 2 in 5.2.1.5.1 in TS 38.214
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