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Introduction
In NR, NW can trigger aperiodic CSI report in a single DCI containing up to 16 different individual aperiodic CSI reports. Furthermore, UE is not required to measure CSI on non-active BWP. Different UE behaviors are introduced when triggered aperiodic CSI report contains one or multiple individual aperiodic CSI report measurement on non-active BWP, i.e.,
· In Rel-15, it is not allowed
· In Rel-16, it is either not allowed or UE will perform CSI omission based on Rel-16 UE capability reporting.
Meanwhile, in Rel-16 MR-DC/CA enhancement, dormant BWP is introduced for efficient and low latency serving cell configuration/activation/setup. In the current specification, for example TS38.213 [1], dormant BWP can be activated and considered as active BWP. 
However, UE behavior and related capability is unclear under the following situation 
· When NW triggers an aperiodic CSI containing more than one aperiodic CSI reports, can one or multiple of the aperiodic CSI reports be triggered on the active dormant BWP
· If NW can trigger, what is the expected UE behavior and related UE capability reporting 
In the following sections, we will provide more detailed problem description and propose solutions as well as text proposal (TP). 
Problem statement 
Dormant BWP
In Rel-16 MR-DC/CA enhancement, dormant BWP is introduced for efficient and low latency serving cell configuration/activation/setup. In the current specification, for example TS38.213 [1], dormant BWP can be activated and considered as active BWP. 

In terms of the UE CSI measurement and reporting, RAN2 made the following agreement what UE is not required to perform aperiodic CSI measurement nor aperiodic CSI report on dormant BWP, in RAN2 LS R1-2001514 [2]

	Performing periodic or semi-persistent CSI measurements on dormancy SCell with the corresponding report transmitted on other cell (i.e., sPCell or non-dormancy SCell) is supported”. Aperiodic CSI reporting (no matter it is triggered via self-carrier scheduling or cross-carrier scheduling, no matter it is transmitted on dormant SCell or on other non-dormant SCell) is not supported. 




As results, TS38.321 [3] captures the following UE behavior that may not be complete considering that each aperiodic CSI can contain up to 16 individual aperiodic CSI reports

	1> if a BWP is activated and the active DL BWP for the Serving Cell is dormant BWP: 
2> stop the bwp-InactivityTimer of this Serving Cell, if running. 
2> not monitor the PDCCH on the BWP; 
2> not monitor the PDCCH for the BWP; 
2> not receive DL-SCH on the BWP; 
2> not report CSI on the BWP, report CSI except aperiodic CSI for the BWP;



Aperiodic CSI 
In NR, NW can trigger aperiodic CSI report in a single DCI containing up to 16 different individual aperiodic CSI reports. 

· Each aperiodic CSI report is configured in CSI-ReportConfig with reportConfigType = “aperiodic”
· NW triggers aperiodic CSI using “CSI request” in UL DCI Format 0_1 and 0_2. 
· Each “CSI request” state/value can be associated with up to 16 individual aperiodic CSI reports via RRC configuration CSI-AperiodicTriggerStateList and CSI-AssociatedReportConfigInfo
· In each CSI-ReportConfig, the reference signals used for CSI measurement is configured and linked to CSI-ResourceConfig

For the configuration of the reference signals used for CSI measurement, in CSI-ResourceConfig
· The BWP that contains the measurement signal is configured by bwp-Id via RRC

Since UE is not expected to perform CSI measurement on non-active BWP, we have the following sentence to define different UE behaviour when NW triggers aperiodic CSI on non-active BWP in TS38.214 [4]

	If a UE does not indicate its capability of CSItriggerStateContainingNonactiveBWP the UE is not expected to be triggered with a CSI report for a non-active DL BWP. Otherwise, when a UE is triggered with a CSI report for a DL BWP that is non-active when expecting to receive the most recent occasion, no later than the CSI reference resource, of the associated NZP CSI-RS, the UE is not expected to report the CSI for the non-active DL BWP and the CSI report associated with that BWP is omitted.



In summary 
· For UE that does not support csi-TriggerStateNon-ActiveBWP-r16, none of the individual aperiodic CSI report in the triggered aperiodic CSI can be configured on non-active BWP
· For UE that supports csi-TriggerStateNon-ActiveBWP-r16, one or multiple of the individual aperiodic CSI reports in the triggered aperiodic CSI can be configured on non-active BWP, and UE will omit those aperiodic CSI reports when processing time requirement is met. 
Proposed solutions 
Based on the description of the status of the current specification, the issue arises from the following facts jointly considering the dormant BWP and the aperiodic CSI report, 

· UE is not required to perform aperiodic CSI measurement on dormant BWP
· TS38.214 only specifies the UE behaviour for aperiodic CSI on non-active BWP
· Dormant BWP can be activated and considered as active BWP

To clarify the UE behaviour for aperiodic CSI report on dormant BWP, we think there are following two solutions for TS38.214 with the TP proposed in appendix 

· Solution 1: Clarify that, for the triggered aperiodic CSI, none of the associated aperiodic CSI report can be configured on the dormant BWP.
· Solution 2: Clarify that, for the triggered aperiodic CSI, based on UE capability report, one or multiple of the associated aperiodic CSI reports can be configured on the dormant BWP, UE omits those aperiodic CSI reports when processing time requirement is met. 

We think Solution 1 is the better solution with the following reason. 

· For non-active BWP, a BWP can be switched between active and non-active dynamically via MAC-CE or DCI. Therefore, it is reasonable to assume that among multiple aperiodic CSI reports associated with the same CSI trigger state, NW shall be allowed to dynamically switch some of the aperiodic CSI to be on non-active BWP, while still expect UE to report the remaining aperiodic CSI reports on active BWP, without RRC re-configuration. This was the motivation that in Rel-16 TEI, we introduce UE capability csi-TriggerStateNon-ActiveBWP-r16 to allow advanced UE to handle the case when triggered CSI request state contains aperiodic CSI reports on non-active BWP. 
· However, for dormant BWP, the argument is no longer valid. Dormant BWP is configured semi-statically by RRC. Therefore, we do not observe motivation for NW to associate CSI request state to an aperiodic CSI report what is configured on dormant BWP. 


Proposal 1, To clarify the UE behavior for aperiodic CSI report measured on dormant BWP, consider one of the following solutions for TS38.214 the TP proposed in appendix
·  Solution 1: Clarify that, for the triggered aperiodic CSI, none of the associated aperiodic CSI report can be configured on the dormant BWP.
· Solution 2: Clarify that, for the triggered aperiodic CSI, based on UE capability report, one or multiple of the associated aperiodic CSI reports can be configured on the dormant BWP, UE omits those aperiodic CSI reports when processing time requirement is met.

Proposal 2, To clarify the UE behavior for aperiodic CSI report measured on dormant BWP, adopt Solution 1 considering that dormant BWP is configured semi-statically by RRC

Conclusion
In this contribution, we propose to consider clarifying the UE behaviour for aperiodic CSI report on dormant BWP, considering the following facts 
· UE is not required to perform aperiodic CSI measurement on dormant BWP
· TS38.214 only specifies the UE behaviour for aperiodic CSI on non-active BWP
· Dormant BWP can be activated and considered as active BWP

We have the following proposals with the TP proposed in appendix

Proposal 1, To clarify the UE behavior for aperiodic CSI report measured on dormant BWP, consider one of the following solutions for TS38.214 the TP proposed in appendix
·  Solution 1: Clarify that, for the triggered aperiodic CSI, none of the associated aperiodic CSI report can be configured on the dormant BWP.
· Solution 2: Clarify that, for the triggered aperiodic CSI, based on UE capability report, one or multiple of the associated aperiodic CSI reports can be configured on the dormant BWP, UE omits those aperiodic CSI reports when processing time requirement is met.

Proposal 2, To clarify the UE behavior for aperiodic CSI report measured on dormant BWP, adopt Solution 1 considering that dormant BWP is configured semi-statically by RRC

Appendix
TP for solution 1
To clarify the UE behaviour for aperiodic CSI report on dormant BWP, below is the TP to TS38.214 for solution 1, i.e., 
· Solution 1: Clarify that, for the triggered aperiodic CSI, none of the associated aperiodic CSI report can be configured on the dormant BWP.
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5.2.1.5	Triggering/activation of CSI Reports and CSI-RS
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[bookmark: _Hlk500778920]For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', 'periodic', or 'semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. 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 any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request field per slot per cell. A UE is not expected to receive DCI with non-zero CSI request field within a cell group in a slot overlapping with any slot receiving DCI with non-zero CSI request field in the same cell group. A UE is not expected to be configured with different TCI-StateId's for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot per cell. A UE is not expected to receive an aperiodic CSI report request for transmission in a slot overlapping with any slot having an aperiodic CSI report transmission in the same cell group. If a UE does not indicate its capability of csi-TriggerStateNon-ActiveBWP-r16CSItriggerStateContainingNonactiveBWP , the UE is not expected to be triggered with a CSI report for a non-active DL BWP. Otherwise, when a UE is triggered with a CSI report for a DL BWP that is non-active when expecting to receive the most recent occasion, no later than the CSI reference resource, of the associated NZP CSI-RS, the UE is not expected to report the CSI for the non-active DL BWP and the CSI report associated with that BWP is omitted. A UE is not expected to be triggered with a CSI report for a dormant DL BWP. When a UE is triggered with aperiodic NZP CSI-RS in a DL BWP that is non-active when expecting to receive the NZP CSI-RS, the UE is not expected to measure the aperiodic CSI-RS. In the carrier of the serving cell expecting to receive that associated NZP CSI-RS, if the active DL BWP when receiving the NZP CSI-RS is different from the active DL BWP when receiving the triggering DCI, 
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TP for solution 2
To clarify the UE behaviour for aperiodic CSI report on dormant BWP, below is the TP to TS38.214 for solution 2, i.e., 
· Solution 2: Clarify that, for the triggered aperiodic CSI, based on UE capability report, one or multiple of the associated aperiodic CSI reports can be configured on the dormant BWP, UE omits those aperiodic CSI reports when processing time requirement is met. 
	* Unchanged part omitted *
5.2.1.5	Triggering/activation of CSI Reports and CSI-RS
5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', 'periodic', or 'semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. 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 any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request field per slot per cell. A UE is not expected to receive DCI with non-zero CSI request field within a cell group in a slot overlapping with any slot receiving DCI with non-zero CSI request field in the same cell group. A UE is not expected to be configured with different TCI-StateId's for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot per cell. A UE is not expected to receive an aperiodic CSI report request for transmission in a slot overlapping with any slot having an aperiodic CSI report transmission in the same cell group. If a UE does not indicate its capability of csi-TriggerStateNon-ActiveBWP-r16, CSItriggerStateContainingNonactiveBWP the UE is not expected to be triggered with a CSI report for a non-active DL BWP or a dormant DL BWP. Otherwise, when a UE is triggered with a CSI report for a DL BWP that is non-active or dormant when expecting to receive the most recent occasion, no later than the CSI reference resource, of the associated NZP CSI-RS, the UE is not expected to report the CSI for the non-active DL BWP or the dormant DL BWP and the CSI report associated with that BWP is omitted. When a UE is triggered with aperiodic NZP CSI-RS in a DL BWP that is non-active or dormant when expecting to receive the NZP CSI-RS, the UE is not expected to measure the aperiodic CSI-RS. In the carrier of the serving cell expecting to receive that associated NZP CSI-RS, if the active DL BWP when receiving the NZP CSI-RS is different from the active DL BWP when receiving the triggering DCI, 
* Unchanged part omitted *
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