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[bookmark: _Toc114223808]5.1.6.1.1	CSI-RS for tracking
A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info.
For a NZP-CSI-RS-ResourceSet configured with the higher layer parameter trs-Info, the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same. 
-	For frequency range 1, the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. If no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, then the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of two periodic NZP CSI-RS resources in one slot. 
-	For frequency range 2 the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of two periodic CSI-RS resources in one slot or with a NZP-CSI-RS-ResourceSet of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 
A UE configured with NZP-CSI-RS-ResourceSet(s) configured with higher layer parameter trs-Info may have the CSI-RS resources configured as:
-	Periodic, with the CSI-RS resources in the NZP-CSI-RS-ResourceSet configured with same periodicity, bandwidth and subcarrier location.
-	Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location) and the aperiodic CSI-RS being configured with qcl-Type set to 'typeA' and 'typeD', where applicable, with the periodic CSI-RS resources. For frequency range 2, the UE does not expect that 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 smaller than beamSwitchTiming + d  in CSI-RS symbols, where beamSwitchTiming is UE reported value defined in [13, TS 38.306], the reported value is one of the values of {14, 28, 48}, and the beam switching timing delay d is defined in Table 5.2.1.5.1a-1 if  µPDCCH < µCSIRS , else d is zero. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS resource set are configured with the same number of CSI-RS resources and with the same number of CSI-RS resources in a slot. For the aperiodic CSI-RS resource set if triggered, and if the associated periodic CSI-RS resource set is configured with four periodic CSI-RS resources with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter aperiodicTriggeringOffset indicates the triggering offset for the first slot for the first two CSI-RS resources in the set.
A UE does not expect to be configured with a CSI-ReportConfig that is linked to a CSI-ResourceConfig containing an NZP-CSI-RS-ResourceSet configured with trs-Info and with the CSI-ReportConfig configured with the higher layer parameter timeRestrictionForChannelMeasurements set to 'configured'.
A UE does not expect to be configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to other than 'none' for aperiodic NZP CSI-RS resource set configured with trs-Info.
A UE does not expect to be configured with a CSI-ReportConfig for periodic NZP CSI-RS resource set configured with trs-Info.
A UE does not expect to be configured with a NZP-CSI-RS-ResourceSet configured both with trs-Info and repetition.
Each CSI-RS resource, defined in Clause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-Resource with the following restrictions:
-	the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), as defined by higher layer parameter CSI-RS-resourceMapping, is given by one of



-	, , or for frequency range 1 and frequency range 2,







-	, , , , ,  or  for frequency range 2.

-	a single port CSI-RS resource with density  given by Table 7.4.1.5.3-1 from [4, TS 38.211] and higher layer parameter density configured by CSI-RS-ResourceMapping.
-	if carrier , ,  and the carrier is configured in paired spectrum, the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is X resource blocks, where  resources if the UE indicates trs-AddBW-Set1 for the trs-AdditionalBandwidth capability for CSI-RS for tracking or addBW-Set1 for the aperiodicCSI-RS-AdditionalBandwidth capability for aperiodic CSI-RS for fast SCell activation and  if the UE indicates trs-AddBW-Set2 for the AdditionalBandwidth capability for CSI-RS for tracking or addBW-Set2 for the aperiodicCSI-RS-AdditionalBandwidth capability for aperiodic CSI-RS for fast SCell activation; in these cases, if the UE is configured with CSI-RS comprising X<52 resource blocks, the UE does not expect that the total number of PRBs allocated for DL transmissions but not overlapped with the PRBs carrying CSI-RS for tracking is more than 4, where all CSI-RS resource configurations shall span the same set of resource blocks; otherwise, the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of 52 and  resource blocks, or is equal to  resource blocks. For operation with shared spectrum channel access, freqBand configured by CSI-RS-ResourceMapping, is the minimum of 48 and  resource blocks, or is equal to  resource blocks.

-	the UE is not expected to be configured with the periodicity of  slots if the bandwidth of CSI-RS resource is larger than 52 resource blocks.


-	the periodicity and slot offset for periodic NZP CSI-RS resources, as given by the higher layer parameter periodicityAndOffset configured by NZP-CSI-RS-Resource, is one of slots where 10, 20, 40, or 80 and where µ is defined in Clause 4.3 of [4, TS 38.211]. 
-	same powerControlOffset and powerControlOffsetSS given by NZP-CSI-RS-Resource value across all resources.
A UE in RRC_IDLE or RRC_INACTIVE can receive a higher layer configuration of TRS occasions via a trs-ResourceSetConfigTRS-ResourceSetConfig. 
-	For frequency range 1, the UE may be configured with one or more TRS resource set(s), where each TRS resource set configured by a TRS-ResourceSet consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. If no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon, then the UE may be configured with one or more TRS resource set(s)NZP CSI-RS set(s), where a TRS-ResourceSet consists of two periodic NZP CSI-RS resources in one slot.
-	For frequency range 2 the UE may be configured with one or more TRS resource set(s), where each TRS resource set configured by a TRS-ResourceSet consists of two periodic NZP CSI-RS resources in one slot or by a TRS-ResourceSet of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 
Each NZP CSI-RS resource, defined in Clause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter TRS-ResourceSet with the following restrictions for a UE in RRC_IDLE or RRC_INACTIVE:
-	the number of periodic NZP CSI-RS resources configured by a TRS-ResourceSet is given by nrofResourcesnumberOfresources
-	the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), is one of



-	, , or for frequency range 1 and frequency range 2,







-	, , , , ,  or  for frequency range 2.
-	where the first symbol location in a slot is indicated by firstOFDMSymbolInTimeDomain in the TRS-ResourceSet and the second symbol location in a slot is firstOFDMSymbolInTimeDomain + 4

-	a single port CSI-RS resource with density  given by Table 7.4.1.5.3-1 from [4, TS 38.211].
-	the bandwidth and the frequency location of the NZP CSI-RS resource, is given by the higher layer parameter nrofRBs, startingRB and frequencyDomainAllocation in a TRS-ResourceSet and applies to all resources in a TRS-ResourceSet. Bandwidth, nrofRBs, and the initial CRB index, startingRB, of the NZP CSI-RS resource configured by TRS-ResourceSet are not restricted by initial DL BWP.
-	UE is not required to receive TRS occasions outside the initial DL BWP.


-	the periodicity for periodic NZP CSI-RS resources, is given by the higher layer parameter periodicityAndOffset configured by a TRS-ResourceSet, is one of slots where 10, 20, 40, or 80 and where µ is defined in Clause 4.3 of [4, TS 38.211], applies to all resources in a TRS-ResourceSet. The slot offset given by the higher layer parameter periodicityAndOffset configured by a TRS-ResourceSet provides the location of the first slot containing the periodic NZP CSI-RS resources configured by by a TRS-ResourceSet.

-	the UE does not expect the TRS-ResourceSet to be configured with the periodicity of  slots if the bandwidth of NZP CSI-RS resource is larger than 52 resource blocks.
-	the UE may assume the sub-carrier spacing of the NZP CSI-RS resources configured by TRS-ResourceSet to be same as the sub-carrier spacing of the initial DL BWP.
-	powerControlOffsetSS given by a TRS-ResourceSet applies to all resources in a TRS-ResourceSet.
-	the QCL information for periodic NZP CSI-RS resources, is given by the higher layer parameter ssb-Index configured by a TRS-ResourceSet, is a SS/PBCH block, applies to all resources in a TRS-ResourceSet.
-	One or more scrambling IDs according to scramblingID-Info scramblingIDs where if a single scramblingIDforCommon is configured, it applies to all NZP-CSI-RS resources in the resource set, otherwise, each NZP-CSI-RS resource is provided with a scrambling ID according to scramblingIDperResourceListWith2 or scramblingIDperResourceListWith4scramblingID.
-	the UE may assume the following quasi co-location type(s):
-	'typeC' with an SS/PBCH block and, when applicable, 'typeD' with the same SS/PBCH block.
For each TRS-ResourceSet the index of the associated bit in TRS availability indication field [5, TS 38.212], is given by the higher layer parameter indBitID.
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