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Introduction
In this contribution, we raise the issues of confusing UE behaviour in CSI measurement and propose solutions to resolve these confusing issues.  This contribution is a revision of [1].
Association between CMR and IMR
Discussion
According to Section 5.2.1.4.1 in [2], If interference measurement is performed on CSI-IM, each CSI-RS resource for channel measurement is resource-wise associated with a CSI-IM resource. The number of CSI-RS resources for channel measurement equals to the number of CSI-IM resources.  However, it is unclear in which scope these two numbers are equal.  There could be two interpretations: 
Alt-1: the number of CSI-RS resources in a CSI-RS resource set equals to the number of CSI-IM resources in the corresponding CSI-IM resource set; or 
Alt-2: the total number of CSI-RS resource in all CSI-RS resource sets in the CSI-Resource setting equals to the total number of CSI-IM resource in all CSI-IM resource sets in the associated CSI-Resource setting
With Alt-1, the resource-set-wise association between NZP CSI-RS and CSI-IM is established based on the ordering of the indices of the sets.  With Alt-2, the number of NZP CSI-RS resources in a set may be different than the number of CSI-IM resources in a set.  This could be problematic if the NZP CSI-RS resource set has more NZP CSI-RS resources than the CSI-IM resources in the associate set.   
[bookmark: _Toc513883129]Proposal 1:	Clarify that the number of CSI-RS resources in a CSI-RS resource set equals to the number of CSI-IM resources in the corresponding CSI-IM resource set.
According to Section 5.2.1.2 in [2], Each CSI Resource Setting CSI-ResourceConfig contains a configuration of S≥1 CSI Resource Sets, with each CSI Resource Set consisting of CSI-RS resources (comprised of either NZP CSI-RS or CSI-IM) and SS/PBCH Block resources used for L1-RSRP computation.  For periodic and semi-persistent CSI Resource Settings, the number of CSI-RS Resource Sets configured is limited to S=1, but it’s unclear how many CSI-IM Resource sets can be configured.  Follow the above discussion regarding the number of CSI-IM resources in a set, the number of NZP CSI-RS resource sets in a CSI resource setting shall be as same as the number of CSI-IM resource set in the associated CSI resource setting.
[bookmark: _Toc506381328][bookmark: _Toc506453692][bookmark: _Toc506477507][bookmark: _Toc513883130]Proposal 2:	For periodic and semi-persistent Resource Setting, the number of CSI-IM Resource Sets configured is limited to S = 1.
[bookmark: _Ref506542043]Text proposal
--- Start of text proposal (editorial changes) to Section 5.2.1.2 in TS 38.214 ---
[bookmark: _Hlk513479434]Each CSI Resource Setting CSI-ResourceConfig contains a configuration of S≥1 CSI Resource Sets (given by higher layer parameter csi-RS-ResourceSetList), with each CSI Resource Set consisting of CSI-RS CSI resources (comprised of either NZP CSI-RS resources or CSI-IM resources) and SS/PBCH Block resources used for L1-RSRP computation. Each CSI Resource Setting is located in the DL BWP identified by the higher layer parameter bwp-idbwp-Id, and all CSI Resource Settings linked to a CSI Report Setting have the same DL BWP.
[bookmark: _Hlk513479474]The time domain behavior of the CSI-RS resources within a CSI Resource Setting are indicated by the higher layer parameter resourceType and can be set to aperiodic, periodic, or semi-persistent. For periodic and semi-persistent CSI Resource Settings, the number of CSI-RS Resource Sets configured is limited to S=1. For periodic and semi-persistent CSI Resource Settings, the configured periodicity and slot offset is given in the numerology of its associated DL BWP, as given by bwp-idbwp-Id. When a UE is configured with multiple CSI-ResourceConfigs consisting the same NZP CSI-RS resource ID, the same time domain behavior shall be configured for the CSI-ResourceConfigs. When a UE is configured with multiple CSI-ResourceConfigs consisting the same CSI-IM resource ID, the same time-domain behavior shall be configured for the CSI-ResourceConfigs.
--- End of text proposal ---

--- Start of text proposal to Section 5.2.1.4.1 in TS 38.214 ---
…
[bookmark: _Hlk513478032]If interference measurement is performed on CSI-IM, each CSI-RS resource for channel measurement is resource-wise associated with a CSI-IM resource by the ordering of the CSI-RS resource and CSI-IM resource in the corresponding resource sets. The number of CSI-RS resources in a CSI-RS resource set for channel measurement equals to the number of CSI-IM resources in the associated CSI-IM resource set.
If interference measurement is performed on NZP CSI-RSWhen NZP CSI-RS for interference measurement is configured, a UE does not expect to be configured with more than one NZP CSI-RS resource in the associated resource set within the resource setting for channel measurement.
[bookmark: _Hlk500778603]…
--- End of text proposal ---
MAC CE latency
Discussion
In RAN1#92bis, it was agreed that the “MAC CE latency is the time interval from the slot UE transmits the ACK corresponding to PDSCH carrying the MAC-CE message to the time that the MAC-CE message is applied” and the latency is 3ms.  In current specification, the MAC CE latency is captured as an offset of  slots, e.g.,
When the HARQ/ACK corresponding to the PDSCH carrying the selection command is transmitted in the slot n, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied no earlier than slot .
As shown in Figure 1, if the ACK is sent in slot n, the gap from the end of slot n to the start of slot  is less than 3ms.  To fix this, the MAC CE command should be effective starting from slot .
[image: ]
[bookmark: _Ref513483377]Figure 1: Illustration of MAC CE latency
[bookmark: _Toc506381336][bookmark: _Toc506453697][bookmark: _Toc506477509][bookmark: _Toc513883131][bookmark: _Hlk503447891]Proposal 3:	When the HARQ/ACK corresponding to the PDSCH carrying the MAC CE command is transmitted in the slot n, the command shall be applied no earlier than slot n + 3Nslotsubframe, + 1. 
Further, as proposed in [3], we clarify in the text proposals below that HARQ-ACK transmission referred here represents the last slot of the ACK transmission (so as to include the case of multi-slot ACK on either PUCCH or PUSCH), and further all CBGs must be acknowledged if the PDSCH uses CBG-based acknowledgment.
[bookmark: _Ref506542044]Text proposal
--- Start of text proposal to Section 5.1.4.2 in TS 38.214 ---
-	when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carriescarrying the activation command [10, TS 38.321] for ZP CSI-RS resource(s) is completedtransmitted in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on the PDSCH RE mapping corresponding to the activated ZP CSI-RS resource(s) shall be applied no earlier than slot .
-	when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carriescarrying the deactivation command [10, TS 38.321] for activated ZP CSI-RS resource(s) is completed in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on cessation of the PDSCH RE mapping corresponding to the de-activated ZP CSI-RS resource(s) shall be applied no earlier than slot .
--- End of text proposal ---

--- Start of text proposal to Section 5.1.5 in TS 38.214 ---
[bookmark: _Hlk500953403]The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. When the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carriescarrying the activation command is completedtransmitted in slot n, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from slot .After a UE receives [initial] 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, spatial Rx parameters, where applicable. 
--- End of text proposal ---

--- Start of text proposal to Section 5.2.1.5.1 in TS 38.214 ---





[bookmark: _Hlk498207844][bookmark: _Hlk513481631]-	When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList 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 CSI request field in DCI.  is configured by the higher layer parameter reportTriggerSize where . When the transmission of HARQ/ACK corresponding to all code block groups of the PDSCH that carriescarrying the selection command is completedtransmitted in the slot n, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied no earlier than slot .
--- End of text proposal ---

--- Start of text proposal to Section 5.2.1.5.2 in TS 38.214 ---
[bookmark: _Hlk500780509]Semi-persistent reporting on PUCCH is activated by an activation command [10, TS 38.321], which selects one of the semi-persistent Reporting Settings for use by the UE on the PUCCH. When the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carriescarrying the activation command is completedtransmitted in slot n, the indicated semi-persistent Reporting Setting should be applied no earlier than slot . If the field reportConfigType is not present, the UE shall report the CSI on PUSCH. 
[bookmark: _Hlk500788297]For a UE configured with the higher layer parameter reportConfigType set to 'semiPersistentOnPUCCH’ . 
[bookmark: _Hlk512597011]-	when a UE receives an activation command [10, TS 38.321] for CSI-RS resource(s) for channel measurement and CSI-IM/NZP CSI-RS resource(s) for interference measurement associated with configured CSI resource setting(s), and when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carriescarrying the selection command is completedtransmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions (including QCL assumptions provided by a list of reference to TCI-State’s, one per activated resource) on CSI-RS/CSI-IM transmission corresponding to the configured CSI-RS/CSI-IM resource configuration(s) shall be applied no earlier than slot . If a TCI-State referred to in the list is configured with a reference to an RS associated with ‘QCL-TypeD', that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/DL BWP.
-	when a UE receives a deactivation command [10, TS 38.321] for activated CSI-RS/CSI-IM resource(s) associated with configured CSI resource setting(s), and when  the HARQ-ACK corresponding to all code block groups of the PDSCH that carriescarrying the selection command is completedtransmitted in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource(s) shall apply no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot . If a TCI-State referred to in the list is configured with a reference to an RS associated with ‘QCL-TypeD', that RS can be an SS/PBCH block, periodic or semi-persistent CSI-RS located in same or different CC/DL BWP.
--- End of text proposal ---

--- Start of text proposal to Section 6.2.1 in TS 38.214 ---
-	when a UE receives an activation command [10, TS 38.321] for an SRS resource, and when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carriescarrying the selection command is completedtransmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied no earlier than slot . The activation command also contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the activated SRS resource set. Each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource, or SRS resource configured on the same or different component carrier and/or bandwidth part as the SRS resource(s) in the SRS resource set.
[bookmark: _Hlk512330606]…
-	when a UE receives a deactivation command [10, TS 38.321] for an activated SRS resource set, and when the transmission of HARQ-ACK corresponding to all code block groups of the PDSCH that carriescarrying the selection command is completedtransmitted in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply no earlier than slot . 
--- End of text proposal ---
NZP CSI-RS for interference measurement
Discussion
In RAN1#92, the following was agreed in MIMO session.
Aperiodic triggering offset of CSI-IM follows triggering offset value of the associated NZP CSI-RS for channel measurement.
According to this agreement, if an A-CSI is associated with one NZP CSI-RS resource set and one CSI-IM resource set, both resource sets are transmitted in the same slot.  
According to TS38.331, the aperiodic triggering offset for NZP CSI-RS resource set are separately configured for each set.  If an A-CSI is associated with one NZP CSI-RS resource set for interference measurement, the NZP CSI-RS set for channel measurement and the NZP CSI-RS set for interference measurement may be transmitted in different slots.  This makes the aperiodic CSI reporting very inefficient.  First, the CSI reporting delay is increased.  More slots are needed if the NZP CSI-RS resource for interference measurement is transmitted in a different slot.  This means the CSI processing unit allocated for this A-CSI report needs to be occupied for a longer time.  Second, it was agreed that the NZP CSI-RS resource for channel measurement and the NZP CSI-RS resource for interference measurement are QCL w.r.t. QCL-TypeD.  Transmit the NZP CSI-RS for interference measurement and the NZP CSI-RS for channel measurement can avoid UE RX beam switching.  Third, the “other interference” may be observed on NZP CSI-RS for channel measurement, NZP CSI-RS for interference measurement, and/or CSI-IM.  If the NZP CSI-RS for interference measurement is transmitted on a different slot, the “other interference” observed on NZP CSI-RS for interference and that observed on NZP CSI-RS for channel measurement and on CSI-IM may be different due to neighbouring cell scheduling.  How to handle the interference measurement in this case is unclear.  Based on the above discussion, we propose:
[bookmark: _Toc513883132]Proposal 4:	Aperiodic triggering offset of NZP CSI-RS for interference measurement follows triggering offset value of the associated NZP CSI-RS for channel measurement. 
If a reporting setting is configured with a NZP CSI-RS resource for channel measurement and a NZP CSI-RS for interference measurement, the SNR on two NZP CSI-RS resources can be different, e.g., the NZP CSI-RS for channel measurement may exhibits a higher SNR than the NZP CSI-RS for interference measurement.  Thus, the “other interference” estimated from each NZP CSI-RS resources would be different.  Then it is confusing how to count the “other interference” estimated from different NZP CSI-RS resources in the interference measurement.  If the SNRs on both NZP CSI-RS for channel measurement and for interference measurement are low, the background interference cannot be measured from either of these two NZP CSI-RS resources.  This makes the configuration useless. 
[bookmark: _Toc506381339][bookmark: _Toc506453700][bookmark: _Toc506477515][bookmark: _Toc513883133]Proposal 5:	When the ReportQuantity is not set to “no report” or “CRI/L1-RSRP,” a ReportConfig shall be linked with at least one CSI-IM resource. 
[bookmark: _Toc506381340][bookmark: _Toc506453701][bookmark: _Toc506477516][bookmark: _Toc513883134]Proposal 6:	Interference measurement based on NZP CSI-RS without CSI-IM is a UE capability.
[bookmark: _Toc513883135]Proposal 7:	Interference measurement based on both NZP CSI-RS and CSI-IM is a UE capability.
[bookmark: _Ref506542050]Text proposal
--- Start of text proposal to Section 5.2.1.4.1 in TS 38.214 ---
…
For aperiodic CSI, each trigger state configured using the higher layer parameter CSI-AperiodicTriggerState is associated with one or multiple CSI-ReportConfig where each CSI-ReportConfig is linked to periodic, or semi-persistent, or aperiodic resource setting(s): 
-	When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement for L1-RSRP computation.
-	When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on NZP CSI-RS. Support of interference measurement performed on NZP CSI-RS without CSI-IM is a UE capability.
-	When three Resource Settings are configured, the first Resource Setting (higher layer parameter resourcesForChannelMeasurement) is for channel measurement, the second one (given by higher layer parameter csi-IM-ResourcesForInterference) is for CSI-IM based interference measurement and the third one (given by higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for NZP CSI-RS based interference measurement. Support of interference measurement performed on NZP CSI-RS and CSI-IM is a UE capability.
When the higher layer parameter ReportQuantity is configured with one of the values 'CRI/RI/PMI/CQI’ or 'CRI/RI/i1' or ‘CRI/RI/i1/CQI’ or ‘CRI/RI/CQI’ or ‘CRI/RI/LI/PMI/CQI’, the ReportConfig shall be associated with a Resource Setting containing at least one CSI-IM resource.
…
--- End of text proposal ---

--- Start of text proposal to Section 5.2.1.5.1 in TS 38.214 ---
…
[bookmark: _Hlk513557917]When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set by the higher layer parameter aperiodicTriggeringOffset. The CSI-RS triggering offset has the range of 0 to 4 slots. If all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states, the CSI-RS triggering offset is fixed to zero. The aperiodic triggering offset of the CSI-IM follows offset of the associated NZP CSI-RS for channel measurement. The aperiodic triggering offset of the NZP CSI-RS for interference measurement follows offset of the associated NZP CSI-RS for channel measurement.
…
--- End of text proposal ---
Invalid configurations
Discussion
After RAN2#101, the ASN.1 description for CSI Resource Setting, CSI-RS/CSI-IM resource set and CSI-RS/CSI-IM resource is restructured.    Some properties of CSI-RS/CSI-IM resource (or CSI-RS/CSI-IM resource set) is not defined in the CSI-RS/CSI-IM resource configuration (or CSI-RS/CSI-IM resource set configuration) but defined at a higher-level entity, e.g., in CSI-RS/CSI-IM resource set configuration (or in CSI resource setting).  When a CSI-RS/CSI-IM resource (or a CSI-RS/CSI-IM resource set) is included in two CSI-RS/CSI-IM resource sets (or in two CSI resource settings), the same CSI-RS/CSI-IM resource (or CSI-RS/CSI-IM resource set) may have different properties.  That is one CSI-RS/CSI-IM resource ID (or CSI-RS/CSI-IM resource set ID) may represent two different CSI-RS/CSI-IM resources (or CSI-RS/CSI-IM resource sets).   
One example is the resource type (a.k.a., the time-domain behaviour) which is defined in each CSI Resource Setting.  The CSI-RS/CSI-IM resources are referenced by their IDs in resource set.  The resource sets are reference by their IDs in CSI Resource Settings.  So, from ASN.1 description perspective, a CSI-RS/CSI-IM resource may be referenced in two different resource sets, and a resource set may be referenced in two CSI Resource Settings with different resource types.  This is clearly an invalid configuration and should be precluded from RAN1 specification.  This invalid configuration is ruled out by the following agreement made in RAN1#92bis.
From a UE’s perspective, the same CSI-RS/CSI-IM resource ID cannot be configured in multiple CSI Resource settings with different time-domain behaviors.
Beside the resource type of CSI-RS/CSI-IM, there are other properties experiencing the similar issue.
	Parent IE
	Parameter
	Issue

	CSI-ResourceConfig
	resourceType
	An NZP-CSI-RS-ResourceSet may be linked with different time-domain behavior.
A CSI-IM-ResourceSet may be linked with different time-domain behavior.
A CSI-SSB-ResourceSet may be linked with different time-domain behavior.

	NZP-CSI-RS-ResourceSet
	repetition
	An NZP-CSI-RS-Resource may be for P3 in one NZP CSI-RS resource set, but for CSI acquisition in another NZP CSI-RS resource set.

	NZP-CSI-RS-ResourceSet
	trs-Info
	An NZP-CSI-RS-Resource may be for P3 in one NZP CSI-RS resource set, but for tracking in another NZP CSI-RS resource set.


The above invalid configuration cause ambiguities, e.g., the numbers of unique NZP CSI-RS resources, CSI-IM resources, SSB resource sets, NZP CSI-RS resource sets, CSI-IM resource sets, and SSB resource sets can be larger than the numbers of configured resources and resource sets. So, we propose to clarify which configurations are invalid.
[bookmark: _Toc513883136]Proposal 8:	The same SSB resource ID cannot be configured in multiple CSI Resource settings with different time-domain behaviors.
According to current specification, it is allowed that an NZP CSI-RS resource belonging to an NZP CSI-RS resource set with trs-Info configured and to another set with repetition configured. When repetition is set to ‘on’, the UE is expected to perform RX beam sweeping, which means that it won’t be able to perform the TRS functionalities.  It is not clear to the UE which procedure has priority and what the UE should do.  When repetition is ‘off’, the UE cannot assume that the TX beam is the same across the resources, but at the same time the UE may assume that the antenna port is the same across these resources if trs-Info is configured, so it is confusing to the UE.
[bookmark: _Toc513883137]Proposal 9:	When an NZP CSI-RS resource ID belongs to an NZP CSI-RS resource set with trs-Info configured, the NZP CSI-RS resource ID cannot belong to another NZP CSI-RS resource set with repetition configured.
[bookmark: _Ref510820927]It’s also problematic if an NZP CSI-RS resource is used for both beam management and CSI acquisition.  If repetition is set to ‘on’ for an NZP CSI-RS resource set, the UE is expected to change the RX beam sweeping, so reporting CSI does not make sense.
[bookmark: _Toc513883138]Proposal 10:	When an NZP CSI-RS resource ID belongs to an NZP CSI-RS resource set which is configured for CSI acquisition, the NZP CSI-RS resource ID cannot belong to another NZP CSI-RS resource set with repetition configured.
Besides, multiple CSI report settings can be included in one A-CSI trigger state.  For each CSI report, one NZP CSI-RS resource set for channel measurement is configured.  For each NZP CSI-RS resource in the NZP CSI-RS resource set, a TCI-StateId is configured, as shown below.
-- ASN1START
-- TAG-CSI-APERIODICTRIGGERSTATELIST-START

CSI-AperiodicTriggerStateList ::=	SEQUENCE (SIZE (1..maxNrOfCSI-AperiodicTriggers)) OF CSI-AperiodicTriggerState 

CSI-AperiodicTriggerState ::=		SEQUENCE {
	associatedReportConfigInfoList		SEQUENCE (SIZE(1..maxNrofReportConfigPerAperiodicTrigger)) OF CSI-AssociatedReportConfigInfo,
	...	
}

CSI-AssociatedReportConfigInfo ::=		SEQUENCE {
	reportConfigId						CSI-ReportConfigId,
	resourcesForChannel					CHOICE {
		nzp-CSI-RS							SEQUENCE {
			resourceSet							INTEGER (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig),
			qcl-info							SEQUENCE (SIZE(1..maxNrofAP-CSI-RS-ResourcesPerSet)) OF TCI-StateId
		},
		csi-SSB-ResourceSet					INTEGER (1..maxNrofCSI-SSB-ResourceSetsPerConfig)
	},
	csi-IM-ResourcesforInteference		INTEGER(1..maxNrofCSI-IM-ResourceSetsPerConfig)			OPTIONAL, -- Cond CSI-IM-forInterference
	nzp-CSI-RS-ResourcesforInterference	INTEGER (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig)	OPTIONAL, -- Cond NZP-CSI-RS-forInterference
	...
}

-- TAG-CSI-APERIODICTRIGGERSTATELIST-STOP 
-- ASN1STOP
If same NZP CSI-RS resource is associated with two CSI reports in the same A-CSI trigger state, the same TCI-StateId should be configured.  Otherwise the same aperiodic NZP CSI-RS resource has two different TCI-State in the same slot.
[bookmark: _Toc513883139]Proposal 11:	When the same NZP CSI-RS resource is associated with more than one CSI report in the same A-CSI trigger state, the same TCI-StateId should be configured for the NZP CSI-RS resource in the A-CSI trigger state.
[bookmark: _Ref513848211]Text proposal
--- Start of text proposal to Section 5.2.1.2 in TS 38.214 ---
[bookmark: _Hlk513481156]The time domain behavior of the CSI-RS resources within a CSI Resource Setting are indicated by the higher layer parameter resourceType and can be set to aperiodic, periodic, or semi-persistent. For periodic and semi-persistent CSI Resource Settings, the number of CSI-RS Resource Sets configured is limited to S=1. For periodic and semi-persistent CSI Resource Settings, the configured periodicity and slot offset is given in the numerology of its associated DL BWP, as given by bwp-idbwp-Id. When a UE is configured with multiple CSI-ResourceConfigs consisting the same NZP CSI-RS resource ID, the same time domain behavior shall be configured for the CSI-ResourceConfigs. When a UE is configured with multiple CSI-ResourceConfigs consisting the same CSI-IM resource ID, the same time-domain behavior shall be configured for the CSI-ResourceConfigs.
When a UE is configured with multiple CSI-ResourceConfigs consisting the same NZP CSI-RS resource ID or the same CSI-IM resource ID or the same SSB resource ID, the higher layer parameters resourceType for the CSI-ResourceConfigs shall be configured with the same values, respectively. 
When a UE is configured with an NZP CSI-RS resource ID belonging to an NZP CSI-RS resource set linked with a CSI report setting wherein the higher layer parameter reportQuantity is set to either ‘cri-RI-PMI-CQI’ ‘cri-RI-i1’ or ‘cri-RI-i1-CQI’ or ‘cri-RI-CQI’ or ‘cri-RI-LI-PMI-CQI’, the UE doesn’t expect to be configured with the same NZP CSI-RS resource ID belonging to another NZP CSI-RS resource set with the higher layer parameter repetition configured.
When a UE is configured with an NZP CSI-RS resource ID belonging to an NZP CSI-RS resource set with the higher layer parameter trs-Info configured, the UE doesn’t expect to be configured with the same NZP CSI-RS resource ID belonging to another NZP CSI-RS resource set with the higher layer parameter repetition configured.
When a UE is configured with a CSI-AperiodicTriggerState wherein the same NZP CSI-RS resource is associated with more than one CSI report, the UE doesn’t expect different TCI-StateId configured for the NZP CSI-RS resource in the CSI-AperiodicTriggerState.
--- End of text proposal ---
Support of SP CSI-RS/SP CSI-IM
It was agreed in RAN1#92bis that RAN1 recommends SP CSI reporting as an optional feature.  If a UE doesn’t support SP CSI report, SP CSI-RS and SP CSI-IM may not be needed.  Hence, we propose 
[bookmark: _Toc513883140]Proposal 12:	Support of SP CSI-RS and SP CSI-IM is a UE capability.
Conclusion
In this contribution, we raise the issues of confusing UE behaviour in CSI measurement and propose solutions to resolve these confusing issues.  We made following proposals.
Proposal 1:	Clarify that the number of CSI-RS resources in a CSI-RS resource set equals to the number of CSI-IM resources in the corresponding CSI-IM resource set.
Proposal 2:	For periodic and semi-persistent Resource Setting, the number of CSI-IM Resource Sets configured is limited to S = 1.
Proposal 3:	When the HARQ/ACK corresponding to the PDSCH carrying the MAC CE command is transmitted in the slot n, the command shall be applied no earlier than slot n + 3Nslotsubframe, + 1.
Proposal 4:	Aperiodic triggering offset of NZP CSI-RS for interference measurement follows triggering offset value of the associated NZP CSI-RS for channel measurement.
Proposal 5:	When the ReportQuantity is not set to “no report” or “CRI/L1-RSRP,” a ReportConfig shall be linked with at least one CSI-IM resource.
Proposal 6:	Interference measurement based on NZP CSI-RS without CSI-IM is a UE capability.
Proposal 7:	Interference measurement based on both NZP CSI-RS and CSI-IM is a UE capability.
Proposal 8:	The same SSB resource ID cannot be configured in multiple CSI Resource settings with different time-domain behaviors.
Proposal 9:	When an NZP CSI-RS resource ID belongs to an NZP CSI-RS resource set with trs-Info configured, the NZP CSI-RS resource ID cannot belong to another NZP CSI-RS resource set with repetition configured.
[bookmark: _GoBack]Proposal 10:	When an NZP CSI-RS resource ID belongs to an NZP CSI-RS resource set which is configured for CSI acquisition, the NZP CSI-RS resource ID cannot belong to another NZP CSI-RS resource set with repetition configured.
Proposal 11:	When the same NZP CSI-RS resource is associated with more than one CSI report in the same A-CSI trigger state, the same TCI-StateId should be configured for the NZP CSI-RS resource in the A-CSI trigger state.
Proposal 12:	Support of SP CSI-RS and SP CSI-IM is a UE capability.
We propose adopting text proposals in Sections 2.2, 3.2, 4.2, and 5.2.
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