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Introduction
In this contribution, we summarize companies’ views on maintenance of CSI measurement.

MAC CE latency
In previous meetings, it has been agreed that the application of information indicated by MAC CE starts from 3ms after the ACK for the PDSCH carrying the MAC CE message. Several issues were discussed in [16] related to the identification of the slot carrying the ACK information. The following proposal is given.
· To determine MAC-CE activation time, the end of transmission of ACK for the PDSCH carrying the MAC-CE shall be the end of the last slot of the PUCCH or PUSCH transmission carrying ACK for the PDSCH.
· In case of CBG-based PDSCH, the ACK for determining MAC-CE activation time refers to the last ACK for all CBGs, regardless which CBGs carry MAC-CE bits.
Based on online and offline discussion, the following TP is proposed.
Proposal 1: TP for TS 38.214
	--- Start of text proposal to Section 5.1.4.2 in TS 38.214 ---
For a UE configured with the higher layer parameter resourceType set to 'semiPersistent ', a list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter sp-ZP-CSI-RS-ResourceSetsToAddModList, is configured 
-	when the transmission of HARQ-ACK corresponding to all transport blocks or all code block groups of the PDSCH carrying the activation command [10, TS 38.321] for ZP CSI-RS resource(s) transmitted is completed 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 starting from slot .
-	when the transmission of HARQ-ACK corresponding to all transport blocks or all code block groups of the PDSCH carrying the deactivation command [10, TS 38.321] for activated ZP CSI-RS resource(s) transmitted 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 starting from 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 transport blocks or all code block groups of the PDSCH carrying the activation command is transmitted completed in slot n, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from slot+1. After a UE receives higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to 'QCL-TypeA', and when applicable, also with respect to'QCL-TypeD'. 
--- End of text proposal ---

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





[bookmark: _Hlk498207844]-	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 transport blocks or all code block groups of the PDSCH carrying the selection command is transmitted completed 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 starting from slot .
--- End of text proposal ---

--- Start of text proposal to Section 5.2.1.5.2 in TS 38.214 ---
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 transport blocks or all code block groups of the PDSCH carrying the activation command is transmitted completed in slot n, the indicated semi-persistent Reporting Setting should be applied starting from slot +1. If the field reportConfigType is not present, the UE shall report the CSI on PUSCH. 
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 transport blocks or all code block groups of the PDSCH carrying the selection command is transmitted completed 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 starting from 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 transmission of HARQ-ACK corresponding to all transport blocks or all code block groups of the PDSCH carrying the selection command is transmitted completed 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 starting from 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 ---
[bookmark: _Hlk512330606]-	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 transport blocks or all code block groups of the PDSCH carrying the selection command is transmitted completed 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 starting from 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.
>>>> unchanged text omitted <<<<
-	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 transport blocks or all code block groups of the PDSCH carrying the selection command is transmitted completed 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 starting from slot 
--- End of text proposal ---




Frequency occupancy of CMR and IMR
In [16], it is proposed as follows to restrict the CMR(s) and IMR(s) associated with the same CSI report have the same frequency occupancy, which includes the configured CSI reporting band.
· The NZP CSI-RS resource(s) and the CSI-IM resource(s) linked with the same CSI reporting setting have the same frequency occupancy.
· The frequency occupancy of the NZP CSI-RS resource and/or the CSI-IM resource shall include all CSI reporting subbands configured for the linked CSI reporting setting.

It has been agreed in R1-176901 (RAN1 NR#3) that UE is not expected to be configured with a CSI reporting band which contains subbands where reference signals for channel and interference are not present. The following TP is proposed to make sure that a CSI reporting band should contain both channel measurement RS and interference measurement RS.
Proposal 2:  TP for TS 38.214
	5.2.1.4	Reporting configurations
<Unchanged part omitted>
The reportFreqConfiguration contained in a CSI-ReportConfig indicates the frequency granularity of the CSI Report. A CSI reporting setting configuration defines a CSI reporting band as a subset of subbands of the bandwidth part, where the reportFreqConfiguration indicates: 
-	the csi-ReportingBand as a contiguous or non-contiguous subset of subbands in the bandwidth part for which CSI shall be reported. The UE is not expected to be configured with a CSI reporting band which contains subbands where reference signals for channel andor interference are not present.
-	wideband CQI or subband CQI reporting, as configured by the higher layer parameter cqi-FormatIndicator. When wideband CQI reporting is configured, a wideband CQI is reported for each codeword for the entire CSI reporting band. When subband CQI reporting is configured, one CQI for each codeword is reported for each subband in the CSI reporting band.
-	wideband PMI or subband PMI reporting as configured by the higher layer parameter pmi-FormatIndicator. When wideband PMI reporting is configured, a wideband PMI is reported for the entire CSI reporting band. When subband PMI reporting is configured, except with 2 antenna ports, a single wideband indication (i1 in Subclause 5.2.2.2) is reported for the entire CSI reporting band and one subband indication (i2 in subclause 5.2.2.2) is reported for each subband in the CSI reporting band. When subband PMIs are configured with 2 antenna ports, a PMI is reported for each subband in the CSI reporting band. 




Non-PMI feedback
In current specification, the maximum number of resources which can be configured for non-PMI report is the same as the maximum number of resources per resource setting, which is maxNrofNZP-CSI-RS-ResourcesPerConfig=128. It is proposed in [4] to make the number smaller as follows.
· maxNrofNZP-CSI-RS-ResourcesPerConfig=16
After online and offline discussion, the following proposal is given.
[bookmark: _GoBack]Proposal 3: UE is not expected to be configured with more than 64 NZP CSI-RS resources in a resource setting for channel measurement linked to non-PMI feedback.
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