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< Unchanged sections omitted >
14.2.2	NR RSTD measurement period test case for dual positioning frequency layer in FR1 SA
[bookmark: _Toc27481677][bookmark: _Toc68182927][bookmark: _Toc75461771][bookmark: _Toc76023892]Editor's note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The TT analysis is FFS.
-	The test applicability in TS 37.571-3 has not been added
-	The test requirements contain values in [.].
14.2.2.1	Test purpose
The purpose of the test is to verify that the RSTD measurement meets the requirements specified in TS 38.133 [50] Clause 9.9.2 in an environment with AWGN propagation conditions in FR1 in standalone scenario when dual positioning frequency layer is configured.
[bookmark: _Toc27481678][bookmark: _Toc68182928][bookmark: _Toc75461772][bookmark: _Toc76023893]14.2.2.2	Test applicability
This test applies to all types of NR UE release 16 onwards that supports DL-TDOA positioning.
[bookmark: _Toc27481679][bookmark: _Toc68182929][bookmark: _Toc75461773][bookmark: _Toc76023894][bookmark: _Toc27481680][bookmark: _Toc68182930][bookmark: _Toc75461774][bookmark: _Toc76023895]14.2.2.3	Minimum conformance requirements
Same as in clause 14.2.1.3.
14.2.2.4	Test description
[bookmark: _Toc27481681][bookmark: _Toc68182931][bookmark: _Toc75461775][bookmark: _Toc76023896]14.2.2.4.1	Initial conditions
The test is defined with three possible Test Configurations. In the case that the UE supports more than one of these Test Configurations, then the UE is only required to be tested in one of the Test Configurations, chosen by the UE. The defined Test Configurations are specified in Table 14.2.2.4.1-1.
Table 14.2.2.4.1-1: Test Configurations
	Configuration
	Description

	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode



Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: Low for RF channel #1 and High for RF channel #2, as defined in TS 38.508-1 [45] clause 4.3.1.
Channel bandwidth to be tested: are specified in Table 14.2.2.4-1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.12. 
2.	The general test parameter settings are set up according to Table 14.2.2.5-1, Table 14.2.2.5-2 and Table 14.2.2.5-3.
3.	Propagation conditions are set according to clause 4.15.2.
4.	Message contents are defined in clause 14.2.4.1.3.
5.	In the test there are three synchronous cells: Cell 1, Cell 2 and Cell 3. Cell 1 is the RSTD reference as well as the PCell. Cell 2 and Cell 3 are the neighbour cells. Cell 1 and Cell 2 are on RF channel #1 in FR1, Cell 3 on RF channel #2 on FR1. 
[bookmark: _Toc27481682][bookmark: _Toc68182932][bookmark: _Toc75461776][bookmark: _Toc76023897]14.2.2.4.2	Test procedure
[bookmark: _Toc27481683][bookmark: _Toc68182933][bookmark: _Toc75461777][bookmark: _Toc76023898]Same as clause 14.2.1.4.2.
[bookmark: _Toc27481684][bookmark: _Toc68182934][bookmark: _Toc75461778][bookmark: _Toc76023899]14.2.2.4.3	Message contents
Same as 14.2.4.1.3 except that Table 14.2.2.4.3-1 replaces 14.2.4.1.3-5 and Table 14.2.2.4.3-2 replaces 14.2.4.1.3-6.
Table 14.2.2.4.3-1: NR-DL-PRS-AssistanceData
	Derivation Path: 37.355 clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

	NR-DL-PRS-AssistanceData-r16 ::= SEQUENCE {
	
	
	

	  nr-DL-PRS-ReferenceInfo-r16 SEQUENCE {
	
	
	

	    dl-PRS-ID-r16
	0
	
	

	    nr-DL-PRS-ResourceID-List-r16
	Not present
	
	

	    nr-DL-PRS-ResourceSetID-r16
	Not present
	
	

	  }
	
	
	

	  nr-DL-PRS-AssistanceDataList-r16 SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF NR-DL-PRS-AssistanceDataPerFreq-r16 {
	2 entries
	
	

	    NR-DL-PRS-AssistanceDataPerFreq-r16[1] SEQUENCE {
	
	entry 1
	

	      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

	        dl-PRS-SubcarrierSpacing-r16
	kHz15
	
	Config 1 and Config 2

	
	kHz30
	
	Config 3

	        dl-PRS-ResourceBandwidth-r16
	1
	24 PRBs
	Config 1 and Config 3

	
	21
	104 PRBs
	Config 2

	        dl-PRS-StartPRB-r16
	0
	
	

	        dl-PRS-PointA-r16
	absoluteFrequencyPointA as defined for the DL frequency of the Cell 1
	
	

	        dl-PRS-CombSizeN-r16
	n2
	
	Config 1 and Config 3

	
	n4
	
	Config 2

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

	      nr-DL-PRS-AssistanceDataPerFreq-r16 SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF NR-DL-PRS-AssistanceDataPerTRP-r16{
	2 entries
	
	

	        NR-DL-PRS-AssistanceDataPerTRP-r16[1] SEQUENCE {
	
	entry 1
	Cell 1

	          dl-PRS-ID-r16
	0
	
	

	          nr-PhysCellID-r16
	Cell 1
	
	

	          nr-CellGlobalID-r16
	Cell 1
	
	

	          nr-ARFCN-r16
	Cell 1
	
	

	          nr-DL-PRS-SFN0-Offset-r16 SEQUENCE {
	
	
	

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	0
	
	

	          nr-DL-PRS-ExpectedRSTD-Uncertainty-r16
	0
	
	

	          nr-DL-PRS-Info-r16                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
	As specified in Table 14.2.2.4.3-2
	
	

	        }
	
	
	

	        NR-DL-PRS-AssistanceDataPerTRP-r16[2] SEQUENCE {
	
	entry 2
	Cell 2

	          dl-PRS-ID-r16
	1
	
	

	          nr-PhysCellID-r16
	Cell 2
	
	

	          nr-CellGlobalID-r16
	Cell 2
	
	

	          nr-ARFCN-r16
	Cell 2
	
	

	          nr-DL-PRS-SFN0-Offset-r16 SEQUENCE {
	
	
	

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	23
	About 3 s
	

	          nr-DL-PRS-ExpectedRSTD-Uncertainty-r16
	3840
	About 500 s
	

	          nr-DL-PRS-Info-r16                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
	As specified in Table 14.2.2.4.3-2
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	    NR-DL-PRS-AssistanceDataPerFreq-r16[2] SEQUENCE {
	
	entry 2
	

	      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

	        dl-PRS-SubcarrierSpacing-r16
	kHz15
	
	Config 1 and Config 2

	
	kHz30
	
	Config 3

	        dl-PRS-ResourceBandwidth-r16
	1
	24 PRBs
	Config 1 and Config 3

	
	21
	104 PRBs
	Config 2

	        dl-PRS-StartPRB-r16
	0
	
	

	        dl-PRS-PointA-r16
	absoluteFrequencyPointA as defined for the DL frequency of the Cell 3
	
	

	        dl-PRS-CombSizeN-r16
	n2
	
	Config 1 and Config 3

	
	n4
	
	Config 2

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

	      nr-DL-PRS-AssistanceDataPerFreq-r16 SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF NR-DL-PRS-AssistanceDataPerTRP-r16{
	1 entry
	
	

	        NR-DL-PRS-AssistanceDataPerTRP-r16[3] SEQUENCE {
	
	entry 1
	Cell 3

	          dl-PRS-ID-r16
	3
	
	

	          nr-PhysCellID-r16
	Cell 3
	
	

	          nr-CellGlobalID-r16 SEQUENCE {
	
	
	

	            mcc-r15
	Cell 3
	
	

	            mnc-r15
	Cell 3
	
	

	            nr-cellidentity-r15
	Cell 3
	
	

	          }
	
	
	

	          nr-ARFCN-r16
	Cell 3
	
	

	          nr-DL-PRS-SFN0-Offset-r16 SEQUENCE {
	
	
	

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	23
	About 3 s
	

	          nr-DL-PRS-ExpectedRSTD-Uncertainty-r16
	3840
	About 500 s
	

	          nr-DL-PRS-Info-r16                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
	As specified in Table 14.2.2.4.3-2
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	



Table 14.2.2.4.3-2: NR-DL-PRS-Info
	Derivation Path: 37.355 clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

	NR-DL-PRS-Info-r16 ::= SEQUENCE {
	
	
	

	  nr-DL-PRS-ResourceSetList-r16 SEQUENCE (SIZE (1..nrMaxSetsPerTrp-r16)) OF NR-DL-PRS-ResourceSet-r16 {
	1 entry
	
	

	    NR-DL-PRS-ResourceSet-r16[1] SEQUENCE {
	
	entry 1
	

	      nr-DL-PRS-ResourceSetID-r16
	0
	
	

	      dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16 CHOICE {
	
	
	

	        scs15-r16 CHOICE {
	
	
	Config 1 and Config 2

	          n160-r16
	10
	
	

	        }
	
	
	

	        scs30-r16 CHOICE {
	
	
	Config 3

	          n160-r16
	10
	
	

	        }
	
	
	

	      dl-PRS-ResourceRepetitionFactor-r16
	Not present
	
	Config 2

	
	n2
	
	Config 1 and Config 3

	      dl-PRS-ResourceTimeGap-r16
	s1
	
	

	      dl-PRS-NumSymbols-r16
	n4
	
	

	      dl-PRS-MutingOption1-r16 SEQUENCE {
	
	
	

	        dl-prs-MutingBitRepetitionFactor-r16
	Not present
	
	

	        nr-option1-muting-r16 CHOICE {
	
	
	

	          po2-r16
	10
	
	Cell 1 and Cell 3

	
	01
	
	Cell 2

	        }
	
	
	

	      }
	
	
	

	      dl-PRS-MutingOption2-r16
	Not present
	
	

	      dl-PRS-ResourcePower-r16
	27
	
	

	      dl-PRS-ResourceList-r16 SEQUENCE (SIZE (1..nrMaxResourcesPerSet-r16)) OF NR-DL-PRS-Resource-r16 {
	1 entry
	
	

	        NR-DL-PRS-Resource-r16[1] SEQUENCE {
	
	entry 1
	

	          nr-DL-PRS-ResourceID-r16
	0
	
	

	          dl-PRS-SequenceID-r16
	0
	
	

	          dl-PRS-CombSizeN-AndReOffset-r16 CHOICE {
	
	
	

	            n2-r16
	0
	
	

	          }
	
	
	

	          dl-PRS-ResourceSlotOffset-r16
	0
	
	Cell 1 and Cell 3

	
	4
	
	Cell 2

	          dl-PRS-ResourceSymbolOffset-r16	
	0
	
	

	          dl-PRS-QCL-Info-r16
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



14.2.2.5	Test requirement
Table 14.2.2.5-1, Table 14.2.2.5-2 and Table 14.2.2.5-3 define the primary level settings including test tolerances for the test.
Table 14.2.2.5-1: General test parameters for RSTD measurement reporting delay 
	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the DL-TDOA assistance data with respect to which the RSTD measurement is defined, as specified in TS 36.214 [6] and TS 37.355 [49]. The reference cell is the PCell in this test case.

	Neighbor cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the DL-TDOA assistance data, but Cell 2 always appears in the first half of the list, whilst Cell 3 appears in the second half of the list.

	SSB configuration
	Config 1
	
	SSB.1 FR1
	

	
	Config 2
	
	SSB.1 FR1
	

	
	Config 3
	
	SSB.2 FR1
	

	SMTC configuration
	Config 1
	
	SMTC.2
	

	
	Config 2
	
	SMTC.1
	

	
	Config 3
	
	SMTC.1
	

	PDSCH RMC configuration
	Config 1
	
	SR.1.1 FDD
	

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	Config 1
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	Config 1
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

	Initial BWP configuration
	Config 1,2,3
	
	DLBWP.0.1 
ULBWP.0.1
	

	Active DL BWP configuration
	Config 1,2,3
	
	DLBWP.1.1
	

	Active UL BWP configuration
	Config 1,2,3
	
	ULBWP.1.1
	

	PRS Configuration
	Config 1
	
	PRS.1.1 FR1
	

	
	Config 2
	
	PRS.1.2 FR1
	

	
	Config 3
	
	PRS.2.1 FR1
	

	Physical cell ID PCI
	
	(PCI of Cell 1 – PCI of Cell 2)mod6=0
and
(PCI of Cell 1 – PCI of Cell 3)mod6=0 
	The cell PCIs are selected such that the relative shifts of PRS patterns among cells are as given by the test parameters

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	Measurement gap
	
	GP#24 or GP#0 
	GP#24 is configured if UE supports MG#24, otherwise GP#0 is configured

	Radio frame receive time offset between the cells at the UE antenna connector
	s
	Cell 2 to Cell 1: 0
Cell 3 to Cell 1: 3
	PRS are transmitted from synchronous cells

	Expected RSTD
	s
	Cell 2: 3 
Cell 3: 3
Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the DL-TDOA assistance data specified in TS 37.355 [49] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells
	s
	500
	The corresponding parameter in the OTDOA assistance data specified in TS 37.355 [49] is the expectedRSTD-Uncertainty index

	Number of cells provided in OTDOA assistance data
	
	16
	Including the reference cell

	PRS muting info
	
	Cell 1: ‘10’
Cell 2: ‘01’
Cell 3: ‘10’
	Correponds to prs-MutingInfo defined in TS 37.355 [49]
Cell 1 and Cell 3 will be configured with different Comb patterns or resource offsets


	T1
	s
	3
	The length of the time interval from the beginning of each test

	T2
	s
	[1.28]
	The length of the time interval that follows immediately after time interval T1



Table 14.2.2.5-2: Cell-specific test parameters for RSTD measurement reporting delay during T1
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	NR RF Channel Number
	
	1
	1
	2

	Positiong frequency layer 
	
	1
	1
	2

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low
	1x2 Low

	OCNG patterns defined in A.3.2.1
	
	OP.1
	N/A
	N/A

	
 Note 3
	Config 1
	dBm/SCS
	-98

	
	Config 2
	dBm/SCS
	-98

	
	Config 3
	dBm/SCS
	-95

	
PRS 
	dB
	-Infinity
	-Infinity
	-Infinity

	
SSB 
	dB
	10
	-Infinity
	-Infinity

	Io Note 4
	Config 1
	dBm/
9.36MHz
	-68.63
	-70.05
	-70.05

	
	Config 2
	dBm/
9.36MHz
	-68.63
	-70.05
	-70.05

	
	Config 3
	dBm/
38.16MHz
	-63.20
	-63.96
	-63.96

	SSB RP Note4
	Config 1
	dBm/SCS
	-88
	-Infinity
	-Infinity

	
	Config 2
	dBm/SCS
	-88
	-Infinity
	-Infinity

	
	Config 3
	dBm/SCS
	-88
	-Infinity
	-Infinity

	Propagation Condition 
	
	AWGN


	Note 1: 	OCNG shall be used such that active cell (Cell 1) is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 3: 	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 4: 	SSB RP and Io levels have been derived from other parameters and are given for information purpose. These are not settable test parameters.



Table 14.2.2.5-3: Cell-specific test parameters for RSTD measurement reporting delay during T2
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T2
	T2

	NR RF Channel Number
	
	1
	1
	2

	Positiong frequency layer 
	
	1
	1
	2

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low
	1x2 Low

	OCNG patterns defined in A.3.2.1
	
	OP.1
	OP.1
	OP.1

	PRACH configuration
	
	FR1 PRACH configuration 1
	FR1 PRACH configuration 1
	FR1 PRACH configuration 1

	
 Note 3
	Config 1
	dBm/SCS
	-98
	-98
	-98

	
	Config 2
	dBm/SCS
	-98
	-98
	-98

	
	Config 3
	dBm/SCS
	-95
	-95
	-95

	
PRS  
	Config 1
	dB
	-5.45
	-11.67
	-11.67

	
	Config 2
	dB

	-5.45
	-11.67
	-11.67

	
	Config 3
	dB

	-5.45
	-11.67
	-11.67

	Io Note 4
	Config 1
	dBm/
9.36MHz
	-69.59
	-69.93
	-69.93

	
	Config 2
	dBm/
96.48MHz
	-69.59
	-69.93
	-69.93

	
	Config 3
	dBm/
38.16MHz
	-63.72
	-63.89
	-63.89

	
PRS  
	dB
	-6
	-13
	-13

	Propagation Condition 
	
	AWGN

	Note 1: 	OCNG shall be used such that active cells (all, except Cell 3 in T3) are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols other than those in the subframes with transmitted PRS.
Note 2:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 3:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.



The RSTD measurement time fulfils the requirements specified in clause 14.2.2.3.
The UE shall perform and report the RSTD measurements for Cell 2 and Cell 3 with respect to the reference cell in the DL-TDOA assistance data, Cell 1, within the time duration specified in clause 14.2.2.3 starting from the beginning of time interval T2.
The rate of the correct events for each neighbour cell observed during repeated tests shall be at least 90%, where the reported RSTD measurement for each correct event shall be within the RSTD reporting range specified in TS 38.133[50] Clause 10.1.23.3, i.e., between RSTD_0000000 and RSTD_1970049
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The response time is 13+TT s. The response time is equal to the LPP time IE value plus the test tolerance. The LPP time IE value is derived from the RSTD measurement period plus T, where T = 150 ms, giving a value of 12310 ms assuming durationOfPRS-ProcessingSymbolsInEveryTms is 1280 ms. This is rounded up to the next allowed LPP value of 13 seconds. The RSTD measurement reporting delay in the test is derived from the following expression, , the parameters specified in clause 14.2.1.5.
The test tolerances are defined in clauses C.1.6, C 2.5 and C4.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

< End of changes >
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