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9.3
RSTD Intra-Frequency Measurements for UE Category M1/M2

9.3.1
FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A

9.3.1.1
FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1






9.3.1.1.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M1 meets the performance requirements in normal coverage mode in an environment with fading propagation conditions.

9.3.1.1.2
Test applicability

This test applies to E-UTRA FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA. 

9.3.1.1.3
Minimum conformance requirements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the UE shall be able to detect and measure intra-frequency RSTD, specified in 3GPP TS 36.214 [6], for at least n=16 cells, including the reference cell, on the same carrier frequency f1 as that of the reference cell within 
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 is the total time for detecting and measuring at least n cells, 
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 is the cell-specific positioning subframe configuration period as defined in 3GPP TS 36.211 [26] for UE not configured with measurement gaps for intra-frequency RSTD. For UE configured with measurement gaps for intra-frequency RSTD measurements, 
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, MGRP), where MGRP is the Measurement Gap Repetition Period as defined in section 8.1.2.1 of TS 36.133 [23].
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 is the number of PRS positioning occasions as defined in Table 9.3.1.1.3-1, , where downlink positioning subframes defined in TS 36.211 [16], 
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 ms is the measurement time for a single PRS positioning occasion which includes the sampling time and the processing time,
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is the cell-specific number of PRS subframes within a PRS occasion as defined in TS36.355 [4],
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 is the cell-specific number of PRS subframes within a PRS occasion; 
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 for UE not configured with measurement gaps for intra-frequency RSTD measurements; for UE configured with measurement gaps for intra-frequency RSTD measurements 
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 is the minimum number of PRS subframes per cell measurement as specified in TS 36.133 [23] Section 9.1.21.20.
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 is the largest among all the measured cells.
TMIB is the time required for acquiring the MIB information of the target cell. TMIB = 0 if the SFN of at least one cell in OTDOA assistance data is known to the UE.

Table 9.3.1.1.3-1: Number of PRS positioning occasions within 
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	Positioning subframe configuration period 
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	160 ms
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	Note 1: When only intra-frequency RSTD measurements are performed over cells belonging to the serving FDD carrier frequency f1. 


The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbour cells i out of at least (n-1) neighbour cells within 
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(-13 dB for all Frequency Bands for neighbour cell i,
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 conditions apply for all subframes of at least 
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 is defined as the ratio of the average received energy per PRS RE during the useful part of the symbol to the average received power spectral density of the total noise and interference for this RE, where the ratio is measured over all REs which carry PRS.

The time 
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 starts from the first subframe of the PRS positioning occasion closest in time after both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in 3GPP TS 36.355 [4], are delivered to the physical layer of the UE as illustrated in Figure 9.3.1.1.3-1.
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Figure 9.3.1.1.3-1: Illustration of the RSTD reporting time requirement in an FDD system

This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is Nrepx TTIDCCH, where Nrep is the maximum number of PUSCH repetitions configured for the UE, otherwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.

The normative reference for this requirement is TS 36.133 [23] clause 8.13.2.3.1 and A.8.12.3.

9.3.1.1.4
Test description

9.3.1.1.4.1
Initial conditions

Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.1.

Channel bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1.
Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.4 using only the main Tx/Rx antenna of the UE.

2.
The general test parameter settings are set up according to Table 9.3.1.1.4.1-1.

3.
Propagation conditions are set according to clause 4.7.2.1.

4.
Message contents are defined in clause 9.3.1.1.4.3.

5.
In the test there are three synchronized cells: Cell 1, Cell 2 and Cell 3. Cell 1 is the OTDOA assistance data reference as well as the serving cell. Cell 2 and Cell 3 are the neighbour cells. All cells are on the same RF channel. Cell 3 in the test is the Cell 4 defined in clause 4.7.1. The assistance data neighbour cell list includes in total 15 cells, where 13 of the cells are not simulated (dummy cells; as defined in 3GPP TS 37.571‑5 clause 7.2.5).

6.
The true RSTD (which is the receive time difference for frame 0 between two cells as seen at the UE antenna connector) is set to 31 Ts (about 1 s) between neighbour Cell 2 and serving Cell 1; and set to -31 Ts (about -1 s) between neighbour Cell 3 and serving Cell 1.

Table 9.3.1.1.4.1-1: General test parameters for E-UTRAN FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.16 FDD
	As specified in TS 36.521-3 [25] clause A.7.1

	mPDCCH-startSF-UESS
	
	10
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	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image46.wmf]PRS

I

 Note 2
	
	311
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	6
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.3.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘00001111’

Cell 3: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	2.56
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	2.56
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


Table 9.3.1.1.4.1-2: DRX parameters for E-UTRAN FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions

	Field
	Value
	 Comment

	onDurationTimer
	psf1
	As specified in 3GPP TS 36.331 [22], clause 6.3.2

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	sf1
	

	longDRX-CycleStartOffset
	sf320
	

	shortDRX
	Disable
	


9.3.1.1.4.2
Test procedure

The test consists of three consecutive time intervals, with duration of T1, T2 and T3 defined in Table 9.3.1.1.4.1-1. Cell 1 is active in T1, T2 and T3, whilst Cell 2 and Cell 3 are activated only in the beginning of T2. Cell 2 is active until the end of T3, and Cell 3 is active until the end of T2. The beginning of the time interval T2 shall be aligned 5 ms before the first PRS positioning subframe of a positioning occasion in the reference cell, where 5 ms is the necessary test tolerance. Cell 1 transmits PRS in T2, while Cell 2 transmits PRS only in T3, and Cell 3 transmits PRS only in T2. 

NOTE:
The information on when PRS is muted is conveyed to the UE using PRS muting information in the OTDOA assistance data.

The OTDOA-RequestLocationInformation message and the OTDOA assistance data as defined in clause 9.3.1.1.4.3 shall be provided to the UE during T1. The last TTI containing the OTDOA-RequestLocationInformation message shall be provided to the UE (T ms before the start of T2, where (T = 150 ms is the maximum processing time of the OTDOA-RequestLocationInformation message and the OTDOA assistance data. 

1.
Ensure that the UE is in state Generic RB Established State 3A-RF-CE according to 3GPP TS 36.508 [18] clause 7.2A.3AA.

2.
The SS shall send a RESET UE POSITIONING STORED INFORMATION message.

3.
Set the parameters according to Table 9.3.1.1.5-1. Propagation conditions are set according to clause 4.7.2.2 (ETU30).

4.
T1 starts.

5.
The SS shall transmit an RRCConnectionReconfiguration message with the DRX configuration. PDCCHs indicating new transmissions shall be sent continuously until the start of T2 to ensure that the UE would not enter the DRX state before T2.

6.
The UE shall transmit RRCConnectionReconfigurationComplete message.

6a.
The SS shall transmit an LPP REQUEST CAPABILITIES message.

6b.
The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities supported by the UE in the OTDOA-ProvideCapabilities IE.

7.
The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the OTDOA‑ProvideAssistanceData IE. The position of neighbour Cell 2 in the OTDOA-NeighbourCellInfoList is randomly selected to be in the first 7 elements of the sequence, and the position of neighbour Cell 3 is randomly selected to be in the last 8 elements of the sequence, as described in 3GPP TS 37.571-5 [20], clause 7.2.3. If the UE message at step 6b includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message. 

8.
The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the OTDOA‑RequestLocationInformation IE such that the UE receives the message (T ms before the start of T2, where (T = 150 ms.

9.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 9.3.1.1.5-2.

10.
When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 9.3.1.1.5-2.

11.
The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message including the OTDOA‑ProvideLocationInformation IE within the response time (see clause 4.7.3) specified in clause 9.3.1.1.5. The UE shall perform and report the RSTD measurements for both Cell 2 and Cell 3 with respect to the reference cell in the OTDOA assistance data, Cell 1. If the UE transmits an OTDOA‑ProvideLocationInformation IE including the rstd field for both Cell 2 and Cell 3 within the response time then the number of successful tests is increased by one. If the UE fails to report the OTDOA‑ProvideLocationInformation IE with both the rstd fields included within the response time then the number of failure tests is increased by one.

12.
If the UE message at step 11 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.

13.
Repeat steps 2-12 until the confidence level according to Annex D is achieved. For each iteration, at step 7 change the random position of the Cells 2 and 3 in the OTDOA-NeighbourCellInfoList.
9.3.1.1.4.3
Message contents

Table 9.3.1.1.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: 36.509 [11] clause 6.9

	Information Element
	Value/remark
	Comment
	Condition

	UE Positioning Technology
	0 0 0 0 0 0 0 1
	OTDOA
	


Table 9.3.1.1.4.3-2: MAC-MainConfig-RBC: FDD RSTD Measurement Reporting Delay

	Derivation Path: TS 36.508 [18] clause  4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  drx-Config CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf1
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	sf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf320
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	


Table 9.3.1.1.4.3-3: LPP Request Capabilities
	Information Element
	Value/remark

	otdoa‑RequestCapabilities
	TRUE


Table 9.3.1.1.4.3-4: LPP RequestLocationInformation

	Derivation Path: 36.355 clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	  initiator
	locationServer
	
	

	  transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	FALSE
	
	

	 sequenceNumber
	Not present
	
	

	 acknowledgement 
	Not present
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              locationInformationType
	locationMeasurementsRequired
	
	

	              triggeredReporting
	Not present
	
	

	              periodicalReporting
	Not present
	
	

	              additionalInformation
	onlyReturnInformationRequested
	
	

	              qos SEQUENCE {
	
	
	

	                 horizontalAccuracy
	Not present
	
	

	                 verticalCoordinateRequest
	FALSE
	
	

	                 verticalAccuracy
	Not present
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	6
	See clause 9.3.1.1.5
	

	                   responseTimeEarlyFix-r12
	Not present
	
	Rel-12 onwards

	                 }
	
	
	

	                 velocityRequest
	FALSE
	
	

	              }
	
	
	

	              environment
	Not present
	
	

	              locationCoordinateTypes
	Not present
	
	

	              velocityTypes
	Not present
	
	

	            }
	
	
	

	            a-gnss-RequestLocationInformation 
	Not present
	
	

	            otdoa-RequestLocationInformation SEQUENCE {
	
	
	

	                 assistanceAvailability
	FALSE
	
	

	            }
	
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not Present
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


Table 9.3.1.1.4.3-5: LPP ProvideAssistanceData

	Derivation Path: 36.355 clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	  Initiator
	locationServer
	
	

	  transactionNumber
	(0..255)
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	Not present
	
	

	 acknowledgement 
	Not present 
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    provideAssistanceData SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          provideAssistanceData-r9 SEQUENCE {
	
	
	

	            commonIEsProvideAssistanceData
	Not present
	
	

	            a-gnss-ProvideAssistanceData 
	Not present
	
	

	            otdoa-ProvideAssistanceData SEQUENCE {
	
	
	

	                 otdoa-ReferenceCellInfo
	As defined in TS 37.571‑5 [20], clause 7.2.5.
	
	

	                 otdoa-NeighbourCellInfo
	As defined in TS 37.571‑5 [20], clause 7.2.5.
	
	

	                 otdoa-Error
	Not present
	
	

	            }  
	
	
	

	            epdu-ProvideAssistanceData
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.3.1.1.5
Test requirement

Table 9.3.1.1.5-1 and 9.3.1.1.5-2 define the primary level settings including test tolerances for the test.

Table 9.3.1.1.5-1: Cell-specific test parameters for E-UTRAN FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions during T1

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	1
	1

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	N/A
	N/A

	PBCH_RA
	dB
	0
	N/A
	N/A

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	OCNG_RA Note 1
	
	
	
	

	OCNG_RB Note 1 
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	dB
	-Infinity
	-Infinity
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-67.22
	N/A
	N/A
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	dB
	0
	-Infinity
	-Infinity

	Propagation Condition
	
	ETU30

	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 
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 to be fulfilled.

Note 4:
Io levels have been derived from other parameters and are given for information purpose. These are not settable test parameters.


Table 9.3.1.1.5-2: Cell-specific test parameters for E-UTRAN FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions during T2 and T3

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1
	1

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OP.6 FDD
	OP.6 FDD
	N/A

	PBCH_RA
	dB
	0
	0
	0
	N/A

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	

	PHICH_RA
	
	
	
	
	

	PHICH_RB
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	

	OCNG_RA Note 1
	
	
	
	
	

	OCNG_RB Note 1
	
	
	
	
	

	PRS_RA
	dB
	-3
	N/A
	N/A
	3
	3
	N/A
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	dBm/

15 kHz
	-98
	-95
	-98
	-95
	-98
	-95

	PRS 
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	dB
	-1
	-Infinity
	-Infinity
	-7
	-7
	-Infinity

	PRS 
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 Note 4
	dB
	-1.79
	-Infinity
	-Infinity
	-7
	-9.54
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-69.55
	-67.08
	-69.55
	-67.08
	-69.55
	N/A

	PRP Note 4
	dBm/

15 kHz
	-99
	-Infinity
	-Infinity
	-102
	-105
	-Infinity

	RSRP Note 4
	dBm/ 15 kHz
	-96
	-93
	-105
	-105
	-108
	-Infinity 
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 Note 4
	dB
	2
	2
	-7
	-10
	-10
	-Infinity

	Propagation Condition
	
	ETU30

	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 
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 to be fulfilled.

Note 4:
If PRS_RA is not “N/A”,
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, Io, RSRP and PRP levels have been derived from other parameters and are given for information purpose. If PRS_RA is “N/A”, Io and RSRP levels have been derived from other parameters and are given for information purpose. These are not settable test parameters. Interference conditions shall be applied to all PRS symbols of DL positioning subframes.


The response time including test tolerance is 6.3 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 reporting delay plus (T, where (T = Nrepx TTIDCCH = Nrepx 75 ms, giving a value of 5270 ms. This is rounded up to the next allowed LPP value of 6 seconds. The RSTD measurement reporting delay in the test is derived from the following expression 
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, where 
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=16 and 
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=16 are the parameters specified in clause 9.3.1.1.3, Table 9.3.1.1.3‑1 and Note 4 of Table 9.3.1.1.4.1-1. This gives the total RSTD reporting delay of 5210 ms for the 15 neighbour cells including Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

9.3.1.2
FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2




9.3.1.2.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M2 meets the performance requirements in normal coverage mode in an environment with fading propagation conditions.

9.3.1.2.2
Test applicability

This test applies to E-UTRA FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA. 

9.3.1.2.3
Minimum conformance requirements

Same as in clause 9.3.1.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.16.2.3.1 and A.8.12.3.

9.3.1.2.4
Test description

9.3.1.2.4.1
Initial conditions

Same as in clause 9.3.1.1.4.1 but replacing Table 9.3.1.1.4.1-1 with Table 9.3.1.2.4.1-1.

Table 9.3.1.2.4.1-1: General test parameters for E-UTRAN FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.16 FDD
	As specified in TS 36.521-3 [25] clause A.7.1

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image63.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image64.wmf]PRS

I

 Note 2
	
	311
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
[image: image65.wmf]160

PRS

-
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
[image: image66.wmf]PRS

N

 Note 2
	
	6
	2
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.3.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘00001111’

Cell 3: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	2.56
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	2.56
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.3.1.2.4.2
Test procedure

Same as in clause 9.3.1.1.4.2 but with the following additional step:

14.
Repeat step 1-13 for each sub-test in Table 9.3.1.2.4.1-1 as appropriate

9.3.1.2.4.3
Message contents

Same as in clause 9.3.1.1.4.3.

9.3.1.2.5
Test requirement

Same as in clause 9.3.1.1.5.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.3.2
HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A

9.3.2.1
HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1





9.3.2.1.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M1 meets the performance requirements normal coverage mode in an environment with fading propagation conditions.

9.3.2.1.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA. 

9.3.2.1.3
Minimum conformance requirements

Same as in clause 9.3.1.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.13.2.3.3 and A.8.12.4.

9.3.2.1.4
Test description

9.3.2.1.4.1
Initial conditions

Same as in clause 9.3.1.1.4.1 but replacing Table 9.3.1.1.4.1-1 with Table 9.3.2.1.4.1-1

Table 9.3.2.1.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.6 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image67.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image68.wmf]PRS

I

 Note 2
	
	311
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
[image: image69.wmf]160

PRS
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	6
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.3.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘00001111’

Cell 3: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	2.56
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	2.56
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.3.2.1.4.2
Test procedure

Same as in clause 9.3.1.1.4.2.

9.3.2.1.4.3
Message contents

Same as in clause 9.3.1.1.4.3

9.3.2.1.5
Test requirement

Same as in clause 9.3.1.1.5.

9.3.2.2
HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2




9.3.2.2.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M2 meets the performance requirements normal coverage mode in an environment with fading propagation conditions.

9.3.2.2.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA. 

9.3.2.2.3
Minimum conformance requirements

Same as in clause 9.3.1.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.16.2.3.3 and A.8.12.4.

9.3.2.2.4
Test description

9.3.2.2.4.1
Initial conditions

Same as in clause 9.3.1.1.4.1 but replacing Table 9.3.1.1.4.1-1 with Table 9.3.2.2.4.1-1.

Table 9.3.2.2.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.6 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image71.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image72.wmf]PRS

I

 Note 2
	
	311
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
[image: image73.wmf]160

PRS

-

I

 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	6
	2
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.3.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘00001111’

Cell 3: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	2.56
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	2.56
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.3.2.2.4.2
Test procedure

Same as in clause 9.3.1.1.4.2 but with the following additional step:

14.
Repeat step 1-13 for each sub-test in Table 9.3.2.2.4.1-1 as appropriate.

9.3.2.2.4.3
Message contents

Same as in clause 9.3.1.1.4.3.

9.3.2.2.5
Test requirement

Same as in clause 9.3.2.1.5.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.3.3
TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A

9.3.3.1
TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1





9.3.3.1.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M1 meets the performance requirements in normal coverage mode in an environment with fading propagation conditions.

9.3.3.1.2
Test applicability

This test applies to E-UTRA TDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA. 

9.3.3.1.3
Minimum conformance requirements

Same as in clause 9.3.1.1.3.

The intra-frequency requirements in this clause shall apply for all TDD special subframe configurations specified in TS 36.211 [26] and for the TDD uplink-downlink configurations as specified in Table 9.3.3.1.3-1.

Table 9.3.3.1.3-1: TDD uplink-downlink subframe configurations applicable for TDD intra-frequency requirements

	PRS Transmission Bandwidth [RB]
	Applicable TDD uplink-downlink configurations 

	6
	1, 2, 3, 4 and 5

	Note:
Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [26].


The normative reference for this requirement is TS 36.133 [23] clause 8.13.2.3.2 and A.8.12.5.

9.3.3.1.4
Test description

9.3.3.1.4.1
Initial conditions

Same as in clause 9.3.1.1.4.1 but replacing Table 9.3.1.1.4.1-1 with Table 9.3.3.1.4.1-1

Table 9.3.3.1.4.1-1: General test parameters for E-UTRAN TDD intra-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.14 TDD
	As specified in TS 36.521-3 [25] clause A.7.3

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image75.wmf]G

r
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×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image76.wmf]PRS
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 Note 2
	
	304
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	6
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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

	TDD uplink-downlink configuration
	
	1
	As specified in TS 36.211 [26], Clause 4.2; corresponds to a configuration with 5 ms switch-point periodicity and two downlink consecutive subframes

	TDD special subframe configuration
	
	6
	As specified in TS 36.211 [26], Clause 4.2; corresponds to DwPTS of 
[image: image79.wmf]s
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	CP length Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.3.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘00001111’

Cell 3: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	2.56
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	2.56
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.3.3.1.4.2
Test procedure

Same as in clause 9.3.1.1.4.2.

9.3.3.1.4.3
Message contents

Same as in clause 9.3.1.1.4.3

9.3.3.1.5
Test requirement

Table 9.3.3.1.5-1 and 9.3.3.1.5-2 define the primary level settings including test tolerances for the test.

Table 9.3.3.1.5-1: Cell-specific test parameters for E-UTRAN TDD intra-frequency RSTD measurement reporting delay under fading propagation conditions during T1

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	1
	1

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	N/A
	N/A

	PBCH_RA
	dB
	0
	N/A
	N/A

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	OCNG_RA Note 1
	
	
	
	

	OCNG_RB Note 1 
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 Note 3
	dBm/

15 kHz
	-95

	PRS 
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	dB
	-Infinity
	-Infinity
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-67.22
	N/A
	N/A
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	dB
	0
	-Infinity
	-Infinity

	Propagation Condition 
	
	ETU30

	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 
[image: image84.wmf]oc
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 to be fulfilled.

Note 4:
Io levels have been derived from other parameters and are given for information purpose. These are not settable test parameters.


Table 9.3.3.1.5-2: Cell-specific test parameters for E-UTRAN TDD intra-frequency RSTD measurement reporting delay under fading propagation conditions during T2 and T3

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1
	1

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	OP.2 TDD
	OP.2 TDD
	N/A

	PBCH_RA
	dB
	0
	0
	0
	N/A

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	

	PHICH_RA
	
	
	
	
	

	PHICH_RB
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	

	OCNG_RA Note 1
	
	
	
	
	

	OCNG_RB Note 1 
	
	
	
	
	

	PRS_RA
	dB
	-3
	N/A
	N/A
	3
	3
	N/A
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 Note 3
	dBm/

15 kHz
	-98
	-95
	-98
	-95
	-98
	-95

	PRS 
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	dB
	-1
	-Infinity
	-Infinity
	-7
	-7
	-Infinity

	PRS 
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 Note 4
	dB
	-1.79
	-Infinity
	-Infinity
	-7
	-9.54
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-69.55
	-67.08
	-69.55
	-67.08
	-69.55
	N/A

	PRP Note 4
	dBm/

15 kHz
	-99
	-Infinity
	-Infinity
	-102
	-105
	-Infinity

	RSRP Note 4
	dBm/ 15 kHz
	-96
	-93
	-105
	-105
	-108
	-Infinity 
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 Note 4
	dB
	2
	2
	-7
	-10
	-10
	-Infinity

	Propagation Condition
	
	ETU30

	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 
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 to be fulfilled.

Note 4:
If PRS_RA is not “N/A”,
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, Io, RSRP and PRP levels have been derived from other parameters and are given for information purpose. If PRS_RA is “N/A”, Io and RSRP levels have been derived from other parameters and are given for information purpose. These are not settable test parameters. Interference conditions shall be applied to all PRS symbols of DL positioning subframes.


The response time including test tolerance is 6.3 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 reporting delay plus (T, where (T = Nrepx TTIDCCH = Nrepx 75 ms, giving a value of [5270] ms. This is rounded up to the next allowed LPP value of 6 seconds. The RSTD measurement reporting delay in the test is derived from the following expression
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=16 are the parameters specified in clause 9.3.1.1.3, Table 9.3.1.1.3‑1 and Note 4 of Table 9.3.3.1.4.1-1. This gives the total RSTD reporting delay of [5210] ms for the 15 neighbour cells including Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

9.3.3.2
TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2




9.3.3.2.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M2 meets the performance requirements in normal coverage mode in an environment with fading propagation conditions.

9.3.3.2.2
Test applicability

This test applies to E-UTRA TDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA. 

9.3.3.2.3
Minimum conformance requirements

Same as in clause 9.3.3.1.3.

The intra-frequency requirements in this clause shall apply for all TDD special subframe configurations specified in TS 36.211 [26] and for the TDD uplink-downlink configurations as specified in Table 9.3.3.2.3-1.

Table 9.3.3.2.3-1: TDD uplink-downlink subframe configurations applicable for TDD intra-frequency requirements

	PRS Transmission Bandwidth [RB]
	Applicable TDD uplink-downlink configurations 

	6
	1, 2, 3, 4 and 5

	24
	0, 1, 2, 3, 4, 5 and 6

	Note:
Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [26].


The normative reference for this requirement is TS 36.133 [23] clause 8.16.2.3.2 and A.8.12.5.

9.3.3.2.4
Test description

9.3.3.2.4.1
Initial conditions

Same as in clause 9.3.1.1.4.1 but replacing Table 9.3.1.1.4.1-1 with Table 9.3.3.2.4.1-1.

Table 9.3.3.2.4.1-1: General test parameters for E-UTRAN TDD intra-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.14 TDD
	As specified in TS 36.521-3 [25] clause A.7.3

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image95.wmf]G

r

T

×
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 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image96.wmf]PRS
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 Note 2
	
	304
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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PRS

-
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
[image: image98.wmf]PRS

N

 Note 2
	
	6
	2
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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

	TDD uplink-downlink configuration
	
	1
	As specified in TS 36.211 [26], Clause 4.2; corresponds to a configuration with 5 ms switch-point periodicity and two downlink consecutive subframes

	TDD special subframe configuration
	
	6
	As specified in TS 36.211 [26], Clause 4.2; corresponds to DwPTS of 
[image: image99.wmf]s
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	CP length Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.3.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘00001111’

Cell 3: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	2.56
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	2.56
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.3.3.2.4.2
Test procedure

Same as in clause 9.3.1.1.4.2 but with the following additional step:

14.
Repeat step 1-13 for each sub-test in Table 9.3.2.2.4.1-1 as appropriate.

9.3.3.2.4.3
Message contents

Same as in clause 9.3.1.1.4.3.

9.3.3.2.5
Test requirement

Same as in clause 9.3.3.1.5.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.3.4
FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B

9.3.4.1
FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1






9.3.4.1.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M1 meets the performance requirements in enhanced coverage mode in an environment with fading propagation conditions.

9.3.4.1.2
Test applicability

This test applies to E-UTRA FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA and CE Mode B. 

9.3.4.1.3
Minimum conformance requirements

Same as 9.3.1.1.3 with the following exceptions:

The conditions under which the UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbour cells i out of at least (n-1) neighbour cells within 
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PRP 1,2|dBm according to clause E.2 for a corresponding Band.

The normative reference for this requirement is TS 36.133 [23] clause 8.13.3.3.1 and A.8.12.6.

9.3.4.1.4
Test description

9.3.4.1.4.1
Initial conditions

Same as in clause 9.3.1.1.4.1 but replacing Table 9.3.1.1.4.1-1 with Table 9.3.4.1.4.1-1.

Table 9.3.4.1.4.1-1: General test parameters for E-UTRAN FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.18 FDD
	As specified in TS 36.521-3 [25] clause A.7.1

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image107.wmf]G

r
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 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image108.wmf]PRS
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 Note 2
	
	311
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	6
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.3.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘00001111’

Cell 3: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	6.4
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	6.4
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.3.4.1.4.2
Test procedure

Same as in clause 9.3.1.1.4.2 but using condition CEModeB.

9.3.4.1.4.3
Message contents

Same as in clause 9.3.1.1.4.3 with the following exceptions:

Table 9.3.4.1.4.3-1: LPP RequestLocationInformation

	Derivation Path: Table 9.3.1.1.4.3-4

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              qos SEQUENCE {
	
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	13
	See clause 9.3.4.1.5
	

	                 }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.3.4.1.5
Test requirement

Table 9.3.4.1.5-1 and 9.3.4.1.5-2 define the primary level settings including test tolerances for the test.

Table 9.3.4.1.5-1: Cell-specific test parameters for E-UTRAN FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions during T1

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	1
	1

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	N/A
	N/A

	PBCH_RA
	dB
	0
	N/A
	N/A

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	OCNG_RA Note 1
	
	
	
	

	OCNG_RB Note 1 
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	PRS 
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	dB
	-Infinity
	-Infinity
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-67.22
	N/A
	N/A

	
[image: image113.wmf]oc

N

/

E

ˆ

s


	dB
	0
	-Infinity
	-Infinity

	Propagation Condition 
	
	ETU30

	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 
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 to be fulfilled.

Note 4:
Io levels have been derived from other parameters and are given for information purpose. These are not settable test parameters.


Table 9.3.4.1.5-2: Cell-specific test parameters for E-UTRAN FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions during T2 and T3

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1
	1

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OP.6 FDD
	OP.6 FDD
	N/A

	PBCH_RA
	dB
	0
	0
	0
	N/A

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	

	PHICH_RA
	
	
	
	
	

	PHICH_RB
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	

	OCNG_RA Note 1
	
	
	
	
	

	OCNG_RB Note 1 
	
	
	
	
	

	PRS_RA
	dB
	-3
	N/A
	N/A
	3
	3
	N/A
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15 kHz
	-98
	-95
	-98
	-95
	-98
	-95

	PRS 
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	dB
	-12
	-Infinity
	-Infinity
	-13
	-13
	-Infinity

	PRS 
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 Note 4
	dB
	-12.21
	-Infinity
	-Infinity
	-13
	-13.27
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-69.92
	-67.18
	-69.92
	-67.18
	-69.92
	N/A

	PRP Note 4
	dBm/

15 kHz
	-110
	-Infinity
	-Infinity
	-108
	-111
	-Infinity

	RSRP Note 4
	dBm/ 15 kHz
	-107
	-104
	-111
	-111
	-114
	-Infinity 
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 Note 4
	dB
	-9
	-9
	-13
	-16
	-16
	-Infinity

	Propagation Condition
	
	ETU30

	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 
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 to be fulfilled.

Note 4:
If PRS_RA is not “N/A”,
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, Io, RSRP and PRP levels have been derived from other parameters and are given for information purpose. If PRS_RA is “N/A”, Io and RSRP levels have been derived from other parameters and are given for information purpose. These are not settable test parameters. Interference conditions shall be applied to all PRS symbols of DL positioning subframes.


The response time including test tolerance is 13.3 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 reporting delay plus (T, where (T = Nrepx TTIDCCH = Nrepx 75 ms, giving a value of 12950 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 
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=16 are the parameters specified in clause 9.3.1.1.3, Table 9.3.1.1.3‑1 and Note 4 of Table 9.3.4.1.4.1-1. This gives the total RSTD reporting delay of 12800 ms for the 15 neighbour cells including Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

9.3.4.2
FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2




9.3.4.2.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M2 meets the performance requirements in enhanced coverage mode in an environment with fading propagation conditions.

9.3.4.2.2
Test applicability

This test applies to E-UTRA FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA and CE Mode B. 

9.3.4.2.3
Minimum conformance requirements

Same as in clause 9.3.4.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.16.3.1.1 and A.8.12.6.

9.3.4.2.4
Test description

9.3.4.2.4.1
Initial conditions

Same as in clause 9.3.1.1.4.1 but replacing Table 9.3.1.1.4.1-1 with Table 9.3.4.2.4.1-1.

Table 9.3.4.2.4.1-1: General test parameters for E-UTRAN FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.18 FDD
	As specified in TS 36.521-3 [25] clause A.7.1

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image125.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
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I

 Note 2
	
	311
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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PRS

-

I

 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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N

 Note 2
	
	6
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.3.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘00001111’

Cell 3: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	6.4
	2.56
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	6.4
	2.56
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.3.4.2.4.2
Test procedure

Same as in clause 9.3.1.1.4.2 but using condition CEModeB and with the following additional step:

14.
Repeat step 1-13 for each sub-test in Table 9.3.4.2.4.1-1 as appropriate

9.3.4.2.4.3
Message contents

Same as in clause 9.3.1.1.4.3 with the following exceptions:

Table 9.3.4.2.4.3-1: LPP RequestLocationInformation

	Derivation Path: Table 9.3.1.1.4.3-4

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              qos SEQUENCE {
	
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	13
	See clause 9.3.4.1.5
	Test 1

	                   time
	6
	See clause 9.3.4.2.5
	Test 2

	                 }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.3.4.2.5
Test requirement

The primary level settings including test tolerances for the test are defined in clause 9.3.4.1.5.

For Test 1, the response time is defined in clause 9.3.4.1.5.

For Test 2, the response time including test tolerance is 6.3 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 reporting delay plus (T, where (T = Nrepx TTIDCCH = Nrepx 75 ms, giving a value of 5270 ms. This is rounded up to the next allowed LPP value of 6 seconds. The RSTD measurement reporting delay in the test is derived from the following expression 
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=16 are the parameters specified in clause 9.3.1.1.3, Table 9.3.1.1.3‑1 and Note 4 of Table 9.3.4.2.4.1-1. This gives the total RSTD reporting delay of 5210 ms for the 15 neighbour cells including Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.3.5
HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B

9.3.5.1
HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1





9.3.5.1.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M1 meets the performance requirements in an environment with fading propagation conditions.

9.3.5.1.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA and CE Mode B. 

9.3.5.1.3
Minimum conformance requirements

Same as in clause 9.3.4.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.13.3.3.3 and A.8.12.7.

9.3.5.1.4
Test description

9.3.5.1.4.1
Initial conditions

Same as in clause 9.3.1.1.4.1 but replacing Table 9.3.1.1.4.1-1 with Table 9.3.5.1.4.1-1

Table 9.3.5.1.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.8 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image132.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image133.wmf]PRS

I

 Note 2
	
	311
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
[image: image134.wmf]160

PRS
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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N

 Note 2
	
	6
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.3.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘00001111’

Cell 3: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	6.4
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	6.4
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.3.5.1.4.2
Test procedure

Same as in clause 9.3.1.1.4.2 but using condition CEModeB.

9.3.5.1.4.3
Message contents

Same as in clause 9.3.4.1.4.3

9.3.5.1.5
Test requirement

Same as in clause 9.3.4.1.5.

9.3.5.2
HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2




9.3.5.2.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M2 meets the performance requirements in an environment with fading propagation conditions.

9.3.5.2.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA and CE Mode B. 

9.3.5.2.3
Minimum conformance requirements

Same as in clause 9.3.4.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.16.3.1.3 and A.8.12.7.

9.3.5.2.4
Test description

9.3.5.2.4.1
Initial conditions

Same as in clause 9.3.1.1.4.1 but replacing Table 9.3.1.1.4.1-1 with Table 9.3.5.2.4.1-1.

Table 9.3.5.2.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.8 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image136.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image137.wmf]PRS

I

 Note 2
	
	311
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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PRS

-

I

 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	6
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.3.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘00001111’

Cell 3: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	6.4
	2.56
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	6.4
	2.56
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.3.5.2.4.2
Test procedure

Same as in clause 9.3.1.1.4.2 but using condition CEModeB and with the following additional step:

14.
Repeat step 1-13 for each sub-test in Table 9.3.2.2.4.1-1 as appropriate.

9.3.5.2.4.3
Message contents

Same as in clause 9.3.4.2.4.3.

9.3.5.2.5
Test requirement

Same as in clause 9.3.4.2.5.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.3.6
TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B

9.3.6.1
TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1





9.3.6.1.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M1 meets the performance requirements in an environment with fading propagation conditions.

9.3.6.1.2
Test applicability

This test applies to E-UTRA TDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA and CE Mode B.

9.3.6.1.3
Minimum conformance requirements

Same as in clause 9.3.4.1.3.

The intra-frequency requirements in this clause shall apply for all TDD special subframe configurations specified in TS 36.211 [26] and for the TDD uplink-downlink configurations as specified in Table 9.3.6.1.3-1.

Table 9.3.6.1.3-1: TDD uplink-downlink subframe configurations applicable for TDD intra-frequency requirements

	PRS Transmission Bandwidth [RB]
	Applicable TDD uplink-downlink configurations 

	6
	1, 2, 3, 4 and 5

	Note:
Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [26].


The normative reference for this requirement is TS 36.133 [23] clause 8.13.3.3.2 and A.8.12.8.

9.3.6.1.4
Test description

9.3.6.1.4.1
Initial conditions

Same as in clause 9.3.1.1.4.1 but replacing Table 9.3.1.1.4.1-1 with Table 9.3.6.1.4.1-1

Table 9.3.6.1.4.1-1: General test parameters for E-UTRAN TDD intra-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.16 TDD
	As specified in TS 36.521-3 [25] clause A.7.3

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image140.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image141.wmf]PRS
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 Note 2
	
	304
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	6
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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

	TDD uplink-downlink configuration
	
	1
	As specified in TS 36.211 [26], Clause 4.2; corresponds to a configuration with 5 ms switch-point periodicity and two downlink consecutive subframes

	TDD special subframe configuration
	
	6
	As specified in TS 36.211 [26], Clause 4.2; corresponds to DwPTS of 
[image: image144.wmf]s
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	CP length Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.3.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘00001111’

Cell 3: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	6.4
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	6.4
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.3.6.1.4.2
Test procedure

Same as in clause 9.3.1.1.4.2 but using condition CEModeB.

9.3.6.1.4.3
Message contents

Same as in clause 9.3.4.1.4.3

9.3.6.1.5
Test requirement

Table 9.3.6.1.5-1 and 9.3.6.1.5-2 define the primary level settings including test tolerances for the test.

Table 9.3.6.1.5-1: Cell-specific test parameters for E-UTRAN TDD intra-frequency RSTD measurement reporting delay under fading propagation conditions during T1

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	1
	1

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	N/A
	N/A

	PBCH_RA
	dB
	0
	N/A
	N/A

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	OCNG_RA Note 1
	
	
	
	

	OCNG_RB Note 1 
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 Note 3
	dBm/

15 kHz
	-95

	PRS 
[image: image147.wmf]oc

N

/

E

ˆ

s


	dB
	-Infinity
	-Infinity
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-67.22
	N/A
	N/A
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	dB
	0
	-Infinity
	-Infinity

	Propagation Condition 
	
	ETU30

	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 
[image: image149.wmf]oc
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 to be fulfilled.

Note 4:
Io levels have been derived from other parameters and are given for information purpose. These are not settable test parameters.


Table 9.3.6.1.5-2: Cell-specific test parameters for E-UTRAN TDD intra-frequency RSTD measurement reporting delay under fading propagation conditions during T2 and T3

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1
	1

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	OP.2 TDD
	OP.2 TDD
	N/A

	PBCH_RA
	dB
	0
	0
	0
	N/A

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	

	PHICH_RA
	
	
	
	
	

	PHICH_RB
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	

	OCNG_RA Note 1
	
	
	
	
	

	OCNG_RB Note 1
	
	
	
	
	

	PRS_RA
	dB
	-3
	N/A
	N/A
	3
	3
	N/A
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	dB
	-12
	-Infinity
	-Infinity
	-13
	-13
	-Infinity

	PRS 
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 Note 4
	dB
	-12.21
	-Infinity
	-Infinity
	-13
	-13.27
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-69.92
	-67.18
	-69.92
	-67.18
	-69.92
	-67.18

	PRP Note 4
	dBm/

15 kHz
	-110
	-Infinity
	-Infinity
	-108
	-111
	-Infinity

	RSRP Note 4
	dBm/ 15 kHz
	-107
	-104
	-111
	-111
	-114
	-Infinity 
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 Note 4
	dB
	-9
	-9
	-13
	-16
	-16
	-Infinity

	Propagation Condition
	
	ETU30

	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 
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 to be fulfilled.

Note 4:
If PRS_RA is not “N/A”,
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, Io, RSRP and PRP levels have been derived from other parameters and are given for information purpose. If PRS_RA is “N/A”, Io and RSRP levels have been derived from other parameters and are given for information purpose. These are not settable test parameters. Interference conditions shall be applied to all PRS symbols of DL positioning subframes.


The response time is defined in clause 9.3.4.1.5.

The test tolerances are defined in clauses C.1.3 and C4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

9.3.6.2
TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2




9.3.6.2.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M2 meets the performance requirements in an environment with fading propagation conditions.

9.3.6.2.2
Test applicability

This test applies to E-UTRA TDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA and CE Mode B.

9.3.6.2.3
Minimum conformance requirements

Same as in clause 9.3.6.1.3.

The intra-frequency requirements in this clause shall apply for all TDD special subframe configurations specified in TS 36.211 [26] and for the TDD uplink-downlink configurations as specified in Table 9.3.6.2.3-1.

Table 9.3.6.2.3-1: TDD uplink-downlink subframe configurations applicable for TDD intra-frequency requirements

	PRS Transmission Bandwidth [RB]
	Applicable TDD uplink-downlink configurations 

	6
	1, 2, 3, 4 and 5

	24
	0, 1, 2, 3, 4, 5 and 6

	Note:
Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [26].


The normative reference for this requirement is TS 36.133 [23] clause 8.16.3.1.2 and A.8.12.8.

9.3.6.2.4
Test description

9.3.6.2.4.1
Initial conditions

Same as in clause 9.3.1.1.4.1 but replacing Table 9.3.1.1.4.1-1 with Table 9.3.6.2.4.1-1.

Table 9.3.6.2.4.1-1: General test parameters for E-UTRAN TDD intra-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.16 TDD
	As specified in TS 36.521-3 [25] clause A.7.3

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image157.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image158.wmf]PRS
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 Note 2
	
	304
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
[image: image160.wmf]PRS

N

 Note 2
	
	6
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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

	TDD uplink-downlink configuration
	
	1
	As specified in TS 36.211 [26], Clause 4.2; corresponds to a configuration with 5 ms switch-point periodicity and two downlink consecutive subframes

	TDD special subframe configuration
	
	6
	As specified in TS 36.211 [26], Clause 4.2; corresponds to DwPTS of 
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	CP length Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.3.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘00001111’

Cell 3: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	6.4
	2.56
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	6.4
	2.56
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.3.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.3.6.2.4.2
Test procedure

Same as in clause 9.3.1.1.4.2 but using condition CEModeB and with the following additional step:

14.
Repeat step 1-13 for each sub-test in Table 9.3.2.2.4.1-1 as appropriate.

9.3.6.2.4.3
Message contents

Same as in clause 9.3.4.2.4.3.

9.3.6.2.5
Test requirement

The primary level settings including test tolerances for the test are defined in clause 9.3.6.1.5.

For Test 1, the response time is defined in clause 9.3.6.1.5.

For Test 2, the response time including test tolerance is 6.3 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 reporting delay plus (T, where (T = Nrepx TTIDCCH = Nrepx 75 ms, giving a value of 5270 ms. This is rounded up to the next allowed LPP value of 6 seconds. The RSTD measurement reporting delay in the test is derived from the following expression 
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=16 are the parameters specified in clause 9.3.1.1.3, Table 9.3.1.1.3‑1 and Note 4 of Table 9.3.6.2.4.1-1. This gives the total RSTD reporting delay of 5210 ms for the 15 neighbour cells including Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.9.3.7
FDD intra-frequency RSTD Measurement Accuracy in CE Mode A

9.3.7
FDD intra-frequency RSTD Measurement Accuracy in CE Mode A

9.3.7.1
FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M1





9.3.7.1.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M1 is within the specified limits in normal coverage mode in an environment with fading propagation conditions.

9.3.7.1.2
Test applicability

This test applies to E-UTRA FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA. 

9.3.7.1.3
Minimum conformance requirements

The accuracy requirements in Table 9.3.7.1.3-1 are valid under the following conditions:

Conditions defined in 36.101 [2] Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|dBm according to Annex E.2 for a corresponding Band

For a UE that does not need a measurement gap for intra-frequency RSTD measurement, there are no measurement gaps overlapping with the PRS subframes of the measured serving cell and PRS are available within the UE measurement bandwidth in all PRS subframes

For a UE that needs a measurement gap for intra-frequency RSTD measurement, the measurement gaps are configured to contain PRS subframes

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [4] is less than 5 µs.

Table 9.3.7.1.3-1: RSTD intra-frequency measurement accuracy for CEModeA

	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS
bandwidth, which is minimum of serving cell channel bandwidth and the PRS bandwidths of the reference cell and the measured neighbour cell i Note 6
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i 
	The number of consecutive downlink subframes NPRS among the reference cell and the measured neighbour cell i  as defined in [24]
	Io Note 4 range

	
	
	
	
	
	E-UTRA operating band groups Note 5
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	
	dBm/15kHz 
	dBm/BWChannel

	(15
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	≥ 6
	≥ 12
	≥ 6
	FDD-M1_A, TDD-M1_A
	-121
	-50

	
	
	
	
	
	FDD-M1_B
	-120.5
	-50

	
	
	
	
	
	FDD-M1_C, TDD-M1_C
	-120
	-50

	
	
	
	
	
	FDD-M1_D
	-119.5
	-50

	
	
	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	-50

	
	
	
	
	
	FDD-M1_F
	-118.5
	-50

	
	
	
	
	
	FDD-M1_G
	-118
	-50

	
	
	
	
	
	FDD-M1_H
	-117.5
	-50

	
	
	
	
	
	FDD-M1_N
	-114.5
	-50

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [26].

NOTE 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4]. 

NOTE 4:
The Io is defined in PRS positioning subframes. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same subframe.

NOTE 5:
E-UTRA operating band groups are as defined in Section 4.4.2.

NOTE 6:
The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.


The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.20 and A.9.8.20.

9.3.7.1.4
Test description

9.3.7.1.4.1
Initial conditions

Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.1.

Channel bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1.
Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 using only the main Tx/Rx antenna of the UE.

2.
The general test parameter settings are set up according to Table 9.3.7.1.4.1-1.

3.
Propagation conditions are set according to clause 4.7.2.1.

4.
Message contents are defined in clause 9.3.7.1.4.3.

5.
All cells are on the same carrier frequency. Cell 1 is the serving cell and OTDOA assistance data reference cell; Cell 2 is the neighbour cell. The assistance data neighbour cell list includes in total 15 cells, where 14 of the cells are not simulated (dummy cells; as defined in 3GPP TS 37.571‑5 [20], clause 7.2.5).

6.
The true RSTD (which is the receive time difference for frame 0 between cell 2 and cell 1 as seen at the UE antenna connector) is set to the following values:
-
Test 1: -92 Ts (about -3 s)
-
Test 2: 92 Ts (about 3 s)
Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.3.7.1.4-1 for each test.

Table 9.3.7.1.4.1-1: General test parameters for E-UTRAN FDD intra-frequency RSTD measurement Accuracy under fading propagation conditions.

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	MPDCCH
	
	R.16 FDD
	As specified in TS 36.521-3 [25] clause A.7.1

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image166.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cell
	
	Cell 2
	One carrier frequency is used.

	E-UTRA RF Channel Number
	
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
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I

 Note 2
	
	151
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
[image: image169.wmf]PRS
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 Note 2
	
	6
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

	Physical cell ID PCI Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 1
	

	Expected RSTD Note 1
	(s
	Cell 2: 1

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	Including the reference cell
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	ms
	5120
	Derived according to the RSTD measurement requirements  specified in section 9.3.7.1.3

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.7.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.3.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.7.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

Note 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.3.7.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 5270 ms. This is rounded up to the next allowed LPP value of 6 seconds.


9.3.7.1.4.2
Test procedure

The test consists of a set-up period and a measurement period. Cell 1 and Cell 2 are both active during the complete test. The beginning of the measurement period shall be aligned with the first PRS positioning subframe of a positioning occasion in the reference cell. 

NOTE:
The information on when PRS is muted is conveyed to the UE using PRS muting information in the OTDOA assistance data.

The OTDOA-RequestLocationInformation message and the OTDOA assistance data as defined in clause 9.3.7.1.4.3 shall be provided to the UE during the set-up period. The last TTI containing the OTDOA-RequestLocationInformation message shall be provided to the UE (T ms before the start of the measurement period, where (T = 150 ms is the maximum processing time of the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the UE.

1.
Ensure that the UE is in state Generic RB Established State 3A-RF-CE according to 3GPP TS 36.508 [18] clause 7.2A.3AA.

2.
The SS shall send a RESET UE POSITIONING STORED INFORMATION message.

3.
Set the parameters according to Table 9.3.7.1.5-1. Propagation conditions are set according to clause 4.7.2.1.

4.
The SS shall transmit an LPP REQUEST CAPABILITIES message.

5.
The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities supported by the UE in the OTDOA-ProvideCapabilities IE.

6.
The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the OTDOA‑ProvideAssistanceData IE. If the UE message at step 5 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.

7.
The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the OTDOA‑RequestLocationInformation IE such that the UE receives the message (T ms before the start of T2, where (T = 150 ms.

8.
The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the OTDOA‑ProvideLocationInformation IE.

9.
If the UE message at step 8 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.

11.
The SS shall check the rstd value for Cell 2 in the OTDOA-SignalMeasurementInformation IE according to Table 9.3.7.1.5-2. 

12.
Repeat steps 2-10 until the confidence level according to Annex D is achieved.

13.
Repeat step 1-12 for each sub-test in Table 9.3.7.1.5-1 as appropriate.

9.3.7.1.4.3
Message contents

Table 9.3.7.1.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: 36.509 [11] clause 6.9

	Information Element
	Value/remark
	Comment
	Condition

	UE Positioning Technology
	0 0 0 0 0 0 0 1
	OTDOA
	


Table 9.3.7.1.4.3-2: LPP Request Capabilities
	Information Element
	Value/remark

	otdoa‑RequestCapabilities
	TRUE


Table 9.3.7.1.4.3-3: LPP RequestLocationInformation

	Derivation Path: 36.355 clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	  initiator
	locationServer
	
	

	  transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	FALSE
	
	

	 sequenceNumber
	Not present
	
	

	 acknowledgement 
	Not present
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              locationInformationType
	locationMeasurementsRequired
	
	

	              triggeredReporting
	Not present
	
	

	              periodicalReporting
	Not present
	
	

	              additionalInformation
	onlyReturnInformationRequested
	
	

	              qos SEQUENCE {
	
	
	

	                 horizontalAccuracy
	Not present
	
	

	                 verticalCoordinateRequest
	FALSE
	
	

	                 verticalAccuracy
	Not present
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	6
	See Note 4 of Table 9.3.7.1.4.1-1
	

	                   responseTimeEarlyFix-r12
	Not present
	
	Rel-12 onwards

	                 }
	
	
	

	                 velocityRequest
	FALSE
	
	

	              }
	
	
	

	              environment
	Not present
	
	

	              locationCoordinateTypes
	Not present
	
	

	              velocityTypes
	Not present
	
	

	            }
	
	
	

	            a-gnss-RequestLocationInformation 
	Not present
	
	

	            otdoa-RequestLocationInformation
                                                           SEQUENCE {
	
	
	

	                 assistanceAvailability
	FALSE
	
	

	            }
	
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not Present
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


Table 9.3.7.1.4.3-4: LPP ProvideAssistanceData

	Derivation Path: 36.355 clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	  Initiator
	locationServer
	
	

	  transactionNumber
	(0..255)
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	Not present
	
	

	 acknowledgement 
	Not present 
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    provideAssistanceData SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          provideAssistanceData-r9 SEQUENCE {
	
	
	

	            commonIEsProvideAssistanceData
	Not present
	
	

	            a-gnss-ProvideAssistanceData 
	Not present
	
	

	            otdoa-ProvideAssistanceData SEQUENCE {
	
	
	

	                 otdoa-ReferenceCellInfo
	As defined in TS 37.571‑5 [20], clause 7.2.5.
	
	

	                 otdoa-NeighbourCellInfo
	As defined in TS 37.571‑5 [20], clause 7.2.5.
	
	

	                 otdoa-Error
	Not present
	
	

	            }  
	
	
	

	            epdu-ProvideAssistanceData
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.3.7.1.5
Test requirement

Table 9.3.7.1.5-1 defines the primary level settings including test tolerances for the test.

The RSTD FDD intra-frequency accuracy test shall meet the reported values in Table 9.3.7.1.5-2

Table 9.3.7.1.5-1: Cell Specific Test Parameters for intra frequency RSTD Tests for E-UTRAN FDD

	Parameter
	Unit
	Test1
	Test2
	Test3
	Test4

	
	
	Cell1
	Cell2
	Cell1
	Cell2
	Cell1
	Cell2
	Cell1
	Cell2

	E-UTRA RF Channel Number
	
	1

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	
	
	

	PRS_RA
	dB
	0
	0
	-2.7
	0.3
	0
	0
	-2.7
	0.3
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Note2
	dBm/15 kHz
	-98 
	-98
	-98
	-98
	-98 
	-98
	-98
	-98

	PRS 
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	dB
	-2.37
	-8.02
	-5.7
	-12.7
	-2.37
	-8.02
	-5.7
	-12.7

	PRS 
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 Note3
	dB
	-3.01
	-10.01
	-5.7
	-12.7
	-3.01
	-10.01
	-5.7
	-12.7

	Io Note3
	dBm/9 MHz
	-69.23
	-69.23
	-70
	-70
	-69.23
	-69.23
	-70
	-70

	PRP Note3
	dBm/15kHz
	-100.37
	-106.02
	-103.7
	-110.7
	-100.37
	-106.02
	-103.7
	-110.7
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 Note 3
	dB
	-2.37
	-8.02
	-3
	-13
	-2.37
	-8.02
	-3
	-13

	RSRP Note 3
	dBm/15kHz
	-100.37
	-106.02
	-101
	-111
	-100.37
	-106.02
	-101
	-111

	Propagation condition
	
	AWGN

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).
Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:

[image: image178.wmf]oc

N

/

E

ˆ

s

, PRS 
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, Io, RSRP and PRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS


Table 9.3.7.1.5-2: RSTD FDD intra-frequency accuracy requirements for the reported values

	
	Test 1
	Test 2

	Lowest reported value 
	RSTD_6449
	RSTD_6432

	Highest reported value 
	RSTD_6479
	RSTD_6462


The test tolerances are defined in clauses C.1.3 and C4.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.3.7.2
FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M2




9.3.7.2.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M2 is within the specified limits in normal coverage mode in an environment with fading propagation conditions.

9.3.7.2.2
Test applicability

This test applies to E-UTRA FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA. 

9.3.7.2.3
Minimum conformance requirements

The accuracy requirements in Table 9.3.7.2.3-1 are valid under the following conditions:

Conditions defined in 36.101 [2] Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|dBm according to Annex E.2 for a corresponding Band

For a UE that does not need a measurement gap for intra-frequency RSTD measurement, there are no measurement gaps overlapping with the PRS subframes of the measured serving cell and PRS are available within the UE measurement bandwidth in all PRS subframes

For a UE that needs a measurement gap for intra-frequency RSTD measurement, the measurement gaps are configured to contain PRS subframes

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [4] is less than 5 µs.

Table 9.3.7.2.3-1: RSTD intra-frequency measurement accuracy for CEModeA

	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS
bandwidth, which is minimum of serving cell channel bandwidth and the PRS bandwidths of the reference cell and the measured neighbour cell i Note 6
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i 
	The number of consecutive downlink subframes NPRS among the reference cell and the measured neighbour cell i  as defined in [24]
	Io Note 4 range

	
	
	
	
	
	E-UTRA operating band groups Note 5
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	
	dBm/15kHz 
	dBm/BWChannel

	(15
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	≥ 6
	≥ 12
	≥ 6
	FDD-M1_A, TDD-M1_A
	-121
	-50

	
	
	
	
	
	FDD-M1_B
	-120.5
	-50

	
	
	
	
	
	FDD-M1_C, TDD-M1_C
	-120
	-50

	
	
	
	
	
	FDD-M1_D
	-119.5
	-50

	
	
	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	-50

	
	
	
	
	
	FDD-M1_F
	-118.5
	-50

	
	
	
	
	
	FDD-M1_G
	-118
	-50

	
	
	
	
	
	FDD-M1_H
	-117.5
	-50

	
	
	
	
	
	FDD-M1_N
	-114.5
	-50

	(6
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	( 24
	≥ 4
	≥ 2
	Note 7
	Note 7
	Note 7

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [26].

NOTE 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4]. 

NOTE 4:
The Io is defined in PRS positioning subframes. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same subframe.

NOTE 5:
E-UTRA operating band groups are as defined in Section 4.4.2.

NOTE 6:
The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.

NOTE 7:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the PRS bandwidth ≥ 6 RB.


The normative reference for this requirement is TS 36.133 [23] clause 9.1.25.4 and A.9.8.20.

9.3.7.2.4
Test description

9.3.7.2.4.1
Initial conditions

Same as in clause 9.3.7.1.4.1 adding Test 3 and Test 4 and replacing Table 9.3.7.1.4.1-1 with Table 9.3.7.2.4.1-1.

The true RSTD (which is the receive time difference for frame 0 between cell 2 and cell 1 as seen at the UE antenna connector) is set to the following values:



Test 1: -92 Ts (about -3 s)



Test 2: 92 Ts (about 3 s)



Test 3: 92 Ts (about 3 s)



Test 4: -92 Ts (about -3 s)
Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.3.7.2.4-1 for each test.

Table 9.3.7.2.4.1-1: General test parameters for E-UTRAN FDD intra-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test2
	Test3
	Test4
	

	M-PDCCH parameters
	
	R.16 FDD
	R.16 FDD
	As specified in TS 36.521-3 [25] clause A.7.1.

	mPDCCH-startSF-UESS
	
	10
	10
	Parameter G in [image: image180.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OP.21 FDD
	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	Reference cell
	
	Cell 1 
	

	Neighbour cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	One carrier frequency is used.

	System channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	50 Note 4
	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4].

	PRS configuration Index 
[image: image181.wmf]PRS
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 Note 2
	
	151
	151
	As defined in TS 36.211 [26]

	Number of consecutive positioning downlink subframes 
[image: image182.wmf]PRS
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 Note 2
	
	6
	2
	As defined in TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 1
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 3
	

	 Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	5
	5
	

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The number of cells includes the reference cell
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	ms
	5120
	Derived according to the RSTD measurement requirements  specified in section 9.3.7.2.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.3.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.3.4.1.
NOTE 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

NOTE 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.3.7.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 5270 ms. This is rounded up to the next allowed LPP value of 6 seconds.


9.3.7.2.4.2
Test procedure

Same as in clause 9.3.7.1.4.2.

9.3.7.2.4.3
Message contents

Same as in clause 9.3.7.1.4.3.

9.3.7.2.5
Test requirement

Same as in clause 9.3.7.1.5 but replacing Table 9.3.7.1.5-2 with Table 9.3.7.2.5-1:

Table 9.3.7.2.5-1: RSTD FDD intra-frequency accuracy requirements for the reported values

	
	Test 1
	Test 2
	Test 3
	Test 4

	Lowest reported value 
	RSTD_6449
	RSTD_6432
	RSTD_6432
	RSTD_6449

	Highest reported value 
	RSTD_6479
	RSTD_6462
	RSTD_6462
	RSTD_6479


For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.3.8
HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode A

9.3.8.1
HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M1




9.3.8.1.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M1 is within the specified limits normal coverage mode in an environment with fading propagation conditions.

9.3.8.1.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA. 

9.3.8.1.3
Minimum conformance requirements

Same as in clause 9.3.7.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.20 and A.9.8.21.

9.3.8.1.4
Test description

9.3.8.1.4.1
Initial conditions

Same as in clause 9.3.7.1.4.1 but replacing Table 9.3.7.1.4.1-1 with Table 9.3.8.1.4.1-1

Table 9.3.8.1.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	MPDCCH
	
	R.6 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image186.wmf]G

r
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 which determines subframe k0 in which MPDCCH starts

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cell
	
	Cell 2
	One carrier frequency is used.

	E-UTRA RF Channel Number
	
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
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 Note 2
	
	151
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
[image: image189.wmf]PRS
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 Note 2
	
	6
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

	Physical cell ID PCI Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 1
	

	Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	Including the reference cell
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	ms
	5120
	Derived according to the RSTD measurement requirements  specified in section 9.3.7.1.3

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.7.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.3.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.7.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

Note 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.3.7.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 5270 ms. This is rounded up to the next allowed LPP value of 6 seconds.


9.3.8.1.4.2
Test procedure

Same as in clause 9.3.7.1.4.2.

9.3.8.1.4.3
Message contents

Same as in clause 9.3.7.1.4.3

9.3.8.1.5
Test requirement

Same as in clause 9.3.7.1.5.

9.3.8.2
HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M2




9.3.8.2.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M2 is within the specified limits normal coverage mode in an environment with fading propagation conditions.

9.3.8.2.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA. 

9.3.8.2.3
Minimum conformance requirements

Same as in clause 9.3.7.2.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.25.4 and A.9.8.21.

9.3.8.2.4
Test description

9.3.8.2.4.1
Initial conditions

Same as in clause 9.3.7.2.4.1 but replacing Table 9.3.7.2.4.1-1 with Table 9.3.8.2.4.1-1.

Table 9.3.8.2.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test2
	Test3
	Test4
	

	M-PDCCH parameters
	
	R.6 HD-FDD
	R.6 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2.

	mPDCCH-startSF-UESS
	
	10
	10
	Parameter G in [image: image193.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OP.21 FDD
	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	Reference cell
	
	Cell 1 
	

	Neighbour cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	One carrier frequency is used.

	System channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	50 Note 4
	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4].

	PRS configuration Index 
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 Note 2
	
	151
	151
	As defined in TS 36.211 [26]

	Number of consecutive positioning downlink subframes 
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 Note 2
	
	6
	2
	As defined in TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 1
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 3
	

	 Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	5
	5
	

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The number of cells includes the reference cell
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	ms
	5120
	Derived according to the RSTD measurement requirements  specified in section 9.3.7.2.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.3.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.3.4.1.
NOTE 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

NOTE 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.3.7.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 5270 ms. This is rounded up to the next allowed LPP value of 6 seconds.


9.3.8.2.4.2
Test procedure

Same as in clause 9.3.7.1.4.2.

9.3.8.2.4.3
Message contents

Same as in clause 9.3.7.1.4.3.

9.3.8.2.5
Test requirement

Same as in clause 9.3.7.2.5.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.3.9
TDD intra-frequency RSTD Measurement Accuracy in CE Mode A

9.3.9.1
TDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M1




9.3.9.1.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M1 is within the specified limits in normal coverage mode in an environment with fading propagation conditions.

9.3.9.1.2
Test applicability

This test applies to E-UTRA TDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA. 

9.3.9.1.3
Minimum conformance requirements

Same as in clause 9.3.7.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.20 and A.9.8.22.

9.3.9.1.4
Test description

9.3.9.1.4.1
Initial conditions

Same as in clause 9.3.7.1.4.1 but replacing Table 9.3.7.1.4.1-1 with Table 9.3.9.1.4.1-1

Table 9.3.9.1.4.1-1: General test parameters for E-UTRAN TDD intra-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	MPDCCH
	
	R.14 TDD
	As specified in TS 36.521-3 [25] clause A.7.3

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image199.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cell
	
	Cell 2
	One carrier frequency is used.

	E-UTRA RF Channel Number
	
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211 [26]. The same configuration in both cells.

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-2 in TS 36.211 [26] and table 8.1.2.5.2-2. The same configuration in both cells.

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
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 Note 2
	
	154
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	6
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

	Physical cell ID PCI Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 1
	

	Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	Including the reference cell
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	ms
	5120
	Derived according to the RSTD measurement requirements  specified in section 9.3.7.1.3

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.7.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.3.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.7.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

Note 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.3.7.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 5270 ms. This is rounded up to the next allowed LPP value of 6 seconds.


9.3.9.1.4.2
Test procedure

Same as in clause 9.3.7.1.4.2.

9.3.9.1.4.3
Message contents

Same as in clause 9.3.7.1.4.3

9.3.9.1.5
Test requirement

Same as in clause 9.3.7.1.5.

9.3.9.2
TDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M2




9.3.9.2.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M2 is within the specified limits in normal coverage mode in an environment with fading propagation conditions.

9.3.9.2.2
Test applicability

This test applies to E-UTRA TDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA. 

9.3.9.2.3
Minimum conformance requirements

Same as in clause 9.3.7.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.25.4 and A.9.8.22.

9.3.9.2.4
Test description

9.3.9.2.4.1
Initial conditions

Same as in clause 9.3.7.2.4.1 but replacing Table 9.3.7.2.4.1-1 with Table 9.3.9.2.4.1-1.

Table 9.3.9.2.4.1-1: General test parameters for E-UTRAN TDD intra-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test2
	Test3
	Test4
	

	M-PDCCH parameters
	
	R.14 TDD
	R.14 TDD
	As specified in TS 36.521-3 [25] clause A.7.3.

	mPDCCH-startSF-UESS
	
	10
	10
	Parameter G in [image: image206.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	OP.11 FTDD
	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	Reference cell
	
	Cell 1 
	

	Neighbour cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	One carrier frequency is used.

	System channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211 [26]. The same configuration in both cells.

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-2 in TS 36.211 [26] and table 8.1.2.5.2-2. The same configuration in both cells.

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	50 Note 4
	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4].

	PRS configuration Index 
[image: image207.wmf]PRS
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 Note 2
	
	154
	154
	As defined in TS 36.211 [26]

	Number of consecutive positioning downlink subframes 
[image: image208.wmf]PRS
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 Note 2
	
	6
	2
	As defined in TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 1
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 3
	

	 Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	5
	5
	

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The number of cells includes the reference cell
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	Derived according to the RSTD measurement requirements  specified in section 9.3.7.2.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.3.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.3.4.1.
NOTE 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

NOTE 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.3.7.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 5270 ms. This is rounded up to the next allowed LPP value of 6 seconds.


9.3.9.2.4.2
Test procedure

Same as in clause 9.3.7.1.4.2.

9.3.9.2.4.3
Message contents

Same as in clause 9.3.7.1.4.3.

9.3.9.2.5
Test requirement

Same as in clause 9.3.7.2.5.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.3.10
FDD intra-frequency RSTD Measurement Accuracy in CE Mode B

9.3.10.1
FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M1





9.3.10.1.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M1 is within the specified limits in enhanced coverage mode in an environment with fading propagation conditions.

9.3.10.1.2
Test applicability

This test applies to E-UTRA FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA and CE Mode B. 

9.3.10.1.3
Minimum conformance requirements

The accuracy requirements in Table 9.3.10.1.3-1 are valid under the following conditions:

Conditions defined in 36.101 [2] Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|dBm according to Annex E.2 for a corresponding Band

For a UE that does not need a measurement gap for intra-frequency RSTD measurement, there are no measurement gaps overlapping with the PRS subframes of the measured serving cell and PRS are available within the UE measurement bandwidth in all PRS subframes

For a UE that needs a measurement gap for intra-frequency RSTD measurement, the measurement gaps are configured to contain PRS subframes

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [4] is less than 5 µs.

Table 9.3.10.1.3-1: RSTD intra-frequency measurement accuracy for CEModeB

	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS
bandwidth, which is minimum of serving cell channel bandwidth and the PRS bandwidths of the reference cell and the measured neighbour cell i Note 6
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i 
	The number of consecutive downlink subframes NPRS among the reference cell and the measured neighbour cell i  as defined in [24]
	Io Note 4 range

	
	
	
	
	
	E-UTRA operating band groups Note 5
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	
	dBm/15kHz 
	dBm/BWChannel

	(15
	(PRS Ês/Iot)ref ≥-15dB

and

(PRS Ês/Iot)i ≥-15dB
	≥ 6
	≥ 12
	≥ 6
	FDD-M1_A, TDD-M1_A
	-121
	-50

	
	
	
	
	
	FDD-M1_B
	-120.5
	-50

	
	
	
	
	
	FDD-M1_C, TDD-M1_C
	-120
	-50

	
	
	
	
	
	FDD-M1_D
	-119.5
	-50

	
	
	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	-50

	
	
	
	
	
	FDD-M1_F
	-118.5
	-50

	
	
	
	
	
	FDD-M1_G
	-118
	-50

	
	
	
	
	
	FDD-M1_H
	-117.5
	-50

	
	
	
	
	
	FDD-M1_N
	-114.5
	-50

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [26].

NOTE 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4]. 

NOTE 4:
The Io is defined in PRS positioning subframes. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same subframe.

NOTE 5:
E-UTRA operating band groups are as defined in Section 4.4.2.

NOTE 6:
The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.


The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.21 and A.9.8.23.

9.3.10.1.4
Test description

9.3.10.1.4.1
Initial conditions

Same as in clause 9.3.7.1.4.1 but replacing Table 9.3.7.1.4.1-1 with Table 9.3.10.1.4.1-1.

Table 9.3.10.1.4.1-1: General test parameters for E-UTRAN FDD intra-frequency RSTD measurement Accuracy under fading propagation conditions.

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	MPDCCH
	
	R.18 FDD
	As specified in TS 36.521-3 [25] clause A.7.1

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image212.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cell
	
	Cell 2
	One carrier frequency is used.

	E-UTRA RF Channel Number
	
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
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 Note 2
	
	151
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	6
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

	Physical cell ID PCI Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 1
	

	Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	Including the reference cell
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	ms
	12800
	Derived according to the RSTD measurement requirements  specified in section 9.3.10.1.3

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.10.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.3.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.10.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

Note 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.3.10.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 12950 ms. This is rounded up to the next allowed LPP value of 13 seconds.


9.3.10.1.4.2
Test procedure

Same as in clause 9.3.7.1.4.2 but using condition CEModeB.

9.3.10.1.4.3
Message contents

Same as in clause 9.3.7.1.4.3 with the following exceptions
Table 9.3.10.1.4.3-1: LPP RequestLocationInformation

	Derivation Path: Table 9.3.7.1.4.3-4

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              qos SEQUENCE {
	
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	13
	See Note 4 in Table 9.3.10.1.4.1-1
	

	                 }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.3.10.1.5
Test requirement

Table 9.3.10.1.5-1 defines the primary level settings including test tolerances for the test.

The RSTD FDD intra-frequency accuracy test shall meet the reported values in Table 9.3.10.1.5-2

Table 9.3.10.1.5-1: Cell Specific Test Parameters for intra frequency RSTD Tests for E-UTRAN FDD

	Parameter
	Unit
	Test1
	Test2
	Test3
	Test4

	
	
	Cell1
	Cell2
	Cell1
	Cell2
	Cell1
	Cell2
	Cell1
	Cell2

	E-UTRA RF Channel Number
	
	1

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	
	
	
	
	

	PRS_RA
	dB
	0
	0
	-2.7
	0.3
	0
	0
	-2.7
	0.3
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Note2
	dBm/15 kHz
	-98 
	-98
	-98
	-98
	-98 
	-98
	-98
	-98

	PRS 
[image: image220.wmf]oc

N

/

E

ˆ

s


	dB
	-5
	-13
	-14.7
	-14.7
	-5
	-13
	-14.7
	-14.7

	PRS 
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 Note3
	dB
	-5.21
	-14.19
	-14.7
	-14.7
	-5.21
	-14.19
	-14.7
	-14.7

	Io Note3
	dBm/9 MHz
	-69.79
	-69.79
	-70.06
	-70.06
	-69.79
	-69.79
	-70.06
	-70.06

	PRP Note3
	dBm/15kHz
	-103
	-111
	-112.7
	-112.7
	-103
	-111
	-112.7
	-112.7
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 Note 3
	dB
	-5
	-13
	-12
	-15
	-5
	-13
	-12
	-15

	RSRP Note 3
	dBm/15kHz
	-103
	-111
	-110
	-113
	-103
	-111
	-110
	-113

	Propagation condition
	
	AWGN

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).
Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
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, PRS 
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, Io, RSRP and PRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS


Table 9.3.10.1.5-2: RSTD FDD intra-frequency accuracy requirements for the reported values

	
	Test 1
	Test 2

	Lowest reported value 
	RSTD_6449
	RSTD_6432

	Highest reported value 
	RSTD_6479
	RSTD_6462


The test tolerances are defined in clauses C.1.3 and C4.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.3.10.2
FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M2




9.3.10.2.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M2 is within the specified limits in enhanced coverage mode in an environment with fading propagation conditions.

9.3.10.2.2
Test applicability

This test applies to E-UTRA FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA and CE Mode B. 

9.3.10.2.3
Minimum conformance requirements

The accuracy requirements in Table 9.3.10.2.3-1 are valid under the following conditions:

Conditions defined in 36.101 [2] Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|dBm according to Annex E.2 for a corresponding Band

For a UE that does not need a measurement gap for intra-frequency RSTD measurement, there are no measurement gaps overlapping with the PRS subframes of the measured serving cell and PRS are available within the UE measurement bandwidth in all PRS subframes

For a UE that needs a measurement gap for intra-frequency RSTD measurement, the measurement gaps are configured to contain PRS subframes

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [4] is less than 5 µs.

Table 9.3.10.2.3-1: RSTD intra-frequency measurement accuracy for CEModeB

	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS
bandwidth, which is minimum of serving cell channel bandwidth and the PRS bandwidths of the reference cell and the measured neighbour cell i Note 6
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i 
	The number of consecutive downlink subframes NPRS among the reference cell and the measured neighbour cell i  as defined in [24]
	Io Note 4 range

	
	
	
	
	
	E-UTRA operating band groups Note 5
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	
	dBm/15kHz 
	dBm/BWChannel

	(15
	(PRS Ês/Iot)ref ≥-15dB

and

(PRS Ês/Iot)i ≥-15dB
	≥ 6
	≥ 12
	≥ 6
	FDD-M1_A, TDD-M1_A
	-121
	-50

	
	
	
	
	
	FDD-M1_B
	-120.5
	-50

	
	
	
	
	
	FDD-M1_C, TDD-M1_C
	-120
	-50

	
	
	
	
	
	FDD-M1_D
	-119.5
	-50

	
	
	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	-50

	
	
	
	
	
	FDD-M1_F
	-118.5
	-50

	
	
	
	
	
	FDD-M1_G
	-118
	-50

	
	
	
	
	
	FDD-M1_H
	-117.5
	-50

	
	
	
	
	
	FDD-M1_N
	-114.5
	-50

	(6
	(PRS Ês/Iot)ref ≥-15dB

and

(PRS Ês/Iot)i ≥-15dB
	( 24
	≥ 4
	≥ 4
	Note 7
	Note 7
	Note 7

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [26].

NOTE 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4]. 

NOTE 4:
The Io is defined in PRS positioning subframes. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same subframe.

NOTE 5:
E-UTRA operating band groups are as defined in Section 4.4.2.

NOTE 6:
The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.

NOTE 7:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the PRS bandwidth ≥ 6 RB.


The normative reference for this requirement is TS 36.133 [23] clause 9.1.25.5 and A.9.8.23.

9.3.10.2.4
Test description

9.3.10.2.4.1
Initial conditions

Same as in clause 9.3.10.1.4.1 adding Test 3 and Test 4 and replacing Table 9.3.10.1.4.1-1 with Table 9.3.10.2.4.1-1.

The true RSTD (which is the receive time difference for frame 0 between cell 2 and cell 1 as seen at the UE antenna connector) is set to the following values:
-
Test 1: -92 Ts (about -3 s)
-
Test 2: 92 Ts (about 3 s)
-
Test 3: 92 Ts (about 3 s)
-
Test 4: -92 Ts (about -3 s)
Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.3.10.2.4-1 for each test.

Table 9.3.10.2.4.1-1: General test parameters for E-UTRAN FDD intra-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test2
	Test3
	Test4
	

	M-PDCCH parameters
	
	R.18 FDD
	R.18 FDD
	As specified in TS 36.521-3 [25] clause A.7.1.

	mPDCCH-startSF-UESS
	
	10
	10
	Parameter G in [image: image226.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OP.21 FDD
	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	Reference cell
	
	Cell 1 
	

	Neighbour cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	One carrier frequency is used.

	System channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	50 Note 4
	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4].

	PRS configuration Index 
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 Note 2
	
	151
	151
	As defined in TS 36.211 [26]

	Number of consecutive positioning downlink subframes 
[image: image228.wmf]PRS
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 Note 2
	
	6
	4
	As defined in TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 1
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 3
	

	 Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	5
	5
	

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The number of cells includes the reference cell
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	ms
	12800
	5120
	Derived according to the RSTD measurement requirements  specified in section 9.3.10.2.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.3.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.3.4.1.
NOTE 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

NOTE 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.3.10.2.4.3-1. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 12950 ms for Test 1 and 2 and 5270 ms for Test 3 and 4. This is rounded up to the next allowed LPP value of 13 or 6 seconds, respectively.


9.3.10.2.4.2
Test procedure

Same as in clause 9.3.7.1.4.2 but using condition CEModeB.

9.3.10.2.4.3
Message contents

Same as in clause 9.3.7.1.4.3 with the following exceptions:

Table 9.3.10.2.4.3-1: LPP RequestLocationInformation

	Derivation Path: Table 9.3.7.1.4.3-4

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              qos SEQUENCE {
	
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	13
	See Note 4 in Table 9.3.10.2.4.1-1
	Test 1 or Test 2

	                   time
	6
	See Note 4 in Table 9.3.10.2.4.1-1
	Test 3 or Test 4

	                 }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.3.10.2.5
Test requirement

Same as in clause 9.3.10.1.5 but replacing Table 9.3.10.1.5-2 with Table 9.3.10.2.5-1:

Table 9.3.10.2.5-1: RSTD FDD intra-frequency accuracy requirements for the reported values

	
	Test 1
	Test 2
	Test 3
	Test 4

	Lowest reported value 
	RSTD_6449
	RSTD_6432
	RSTD_6432
	RSTD_6449

	Highest reported value 
	RSTD_6479
	RSTD_6462
	RSTD_6462
	RSTD_6479


For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.3.11
HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode B

9.3.11.1
HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M1




9.3.11.1.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M1 is within the specified limits enhanced coverage mode in an environment with fading propagation conditions.

9.3.11.1.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA and CE Mode B. 

9.3.11.1.3
Minimum conformance requirements

Same as in clause 9.3.10.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.21 and A.9.8.24.

9.3.11.1.4
Test description

9.3.11.1.4.1
Initial conditions

Same as in clause 9.3.10.1.4.1 but replacing Table 9.3.10.1.4.1-1 with Table 9.3.11.1.4.1-1

Table 9.3.11.1.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	MPDCCH
	
	R.8 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image232.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cell
	
	Cell 2
	One carrier frequency is used.

	E-UTRA RF Channel Number
	
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
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 Note 2
	
	151
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	6
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

	Physical cell ID PCI Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 1
	

	Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	Including the reference cell
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	ms
	12800
	Derived according to the RSTD measurement requirements  specified in section 9.3.10.1.3

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.10.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.3.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.10.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

Note 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.3.10.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 12950 ms. This is rounded up to the next allowed LPP value of 13 seconds.


9.3.11.1.4.2
Test procedure

Same as in clause 9.3.7.1.4.2 but using condition CEModeB.

9.3.11.1.4.3
Message contents

Same as in clause 9.3.10.1.4.3.

9.3.11.1.5
Test requirement

Same as in clause 9.3.10.1.5.

9.3.11.2
HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M2




9.3.11.2.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M2 is within the specified limits enhanced coverage mode in an environment with fading propagation conditions.

9.3.11.2.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA and CE Mode B. 

9.3.11.2.3
Minimum conformance requirements

Same as in clause 9.3.10.2.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.25.5 and A.9.8.24.

9.3.11.2.4
Test description

9.3.11.2.4.1
Initial conditions

Same as in clause 9.3.10.2.4.1 but replacing Table 9.3.10.2.4.1-1 with Table 9.3.11.2.4.1-1.

Table 9.3.11.2.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test2
	Test3
	Test4
	

	M-PDCCH parameters
	
	R.8 HD-FDD
	R.8 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2.

	mPDCCH-startSF-UESS
	
	10
	10
	Parameter G in [image: image239.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OP.21 FDD
	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	Reference cell
	
	Cell 1 
	

	Neighbour cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	One carrier frequency is used.

	System channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	50 Note 4
	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4].

	PRS configuration Index 
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 Note 2
	
	151
	151
	As defined in TS 36.211 [26]

	Number of consecutive positioning downlink subframes 
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 Note 2
	
	6
	4
	As defined in TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 1
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 3
	

	 Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	5
	5
	

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The number of cells includes the reference cell
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	ms
	12800
	5120
	Derived according to the RSTD measurement requirements  specified in section 9.3.10.2.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.3.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.3.4.1.
NOTE 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

NOTE 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.3.10.2.4.3-1. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 12950 ms for Test 1 and 2 and 5270 ms for Test 3 and 4. This is rounded up to the next allowed LPP value of 13 or 6 seconds, respectively.


9.3.11.2.4.2
Test procedure

Same as in clause 9.3.7.1.4.2 but using condition CEModeB.

9.3.11.2.4.3
Message contents

Same as in clause 9.3.10.2.4.3.

9.3.11.2.5
Test requirement

Same as in clause 9.3.10.2.5.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.3.12
TDD intra-frequency RSTD Measurement Accuracy in CE Mode B

9.3.12.1
TDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M1




9.3.12.1.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M1 is within the specified limits in enhanced coverage mode in an environment with fading propagation conditions.

9.3.12.1.2
Test applicability

This test applies to E-UTRA TDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA and CE Mode B. 

9.3.12.1.3
Minimum conformance requirements

Same as in clause 9.3.10.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.21 and A.9.8.25.

9.3.12.1.4
Test description

9.3.12.1.4.1
Initial conditions

Same as in clause 9.3.10.1.4.1 but replacing Table 9.3.10.1.4.1-1 with Table 9.3.12.1.4.1-1

Table 9.3.12.1.4.1-1: General test parameters for E-UTRAN TDD intra-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	MPDCCH
	
	R.16 TDD
	As specified in TS 36.521-3 [25] clause A.7.3

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image245.wmf]G

r
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 which determines subframe k0 in which MPDCCH starts

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cell
	
	Cell 2
	One carrier frequency is used.

	E-UTRA RF Channel Number
	
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211 [26]. The same configuration in both cells.

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-2 in TS 36.211 [26] and table 8.1.2.5.2-2. The same configuration in both cells.

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
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 Note 2
	
	154
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	6
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

	Physical cell ID PCI Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 1
	

	Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	Including the reference cell
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	ms
	12800
	Derived according to the RSTD measurement requirements  specified in section 9.3.10.1.3

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.10.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.3.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.3.10.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

Note 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.3.10.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 12950 ms. This is rounded up to the next allowed LPP value of 13 seconds.


9.3.12.1.4.2
Test procedure

Same as in clause 9.3.7.1.4.2 but using condition CEModeB.

9.3.12.1.4.3
Message contents

Same as in clause 9.3.10.1.4.3.

9.3.12.1.5
Test requirement

Same as in clause 9.3.10.1.5.

9.3.12.2
TDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M2




9.3.12.2.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M2 is within the specified limits in enhanced coverage mode in an environment with fading propagation conditions.

9.3.12.2.2
Test applicability

This test applies to E-UTRA TDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA and CE Mode B.

9.3.12.2.3
Minimum conformance requirements

Same as in clause 9.3.10.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.25.5 and A.9.8.25.

9.3.12.2.4
Test description

9.3.12.2.4.1
Initial conditions

Same as in clause 9.3.10.2.4.1 but replacing Table 9.3.10.2.4.1-1 with Table 9.3.12.2.4.1-1.

Table 9.3.12.2.4.1-1: General test parameters for E-UTRAN TDD intra-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test2
	Test3
	Test4
	

	M-PDCCH parameters
	
	R.16 TDD
	R.16 TDD
	As specified in TS 36.521-3 [25] clause A.7.3.

	mPDCCH-startSF-UESS
	
	10
	10
	Parameter G in [image: image252.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	OP.11 TDD
	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	Reference cell
	
	Cell 1 
	

	Neighbour cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	One carrier frequency is used.

	System channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211 [26]. The same configuration in both cells.

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-2 in TS 36.211 [26] and table 8.1.2.5.2-2. The same configuration in both cells.

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	50 Note 4
	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4].

	PRS configuration Index 
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 Note 2
	
	154
	154
	As defined in TS 36.211 [26]

	Number of consecutive positioning downlink subframes 
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 Note 2
	
	6
	4
	As defined in TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 1
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 3
	

	 Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	5
	5
	

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The number of cells includes the reference cell
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	ms
	12800
	5120
	Derived according to the RSTD measurement requirements  specified in section 9.3.10.2.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.3.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.3.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.3.4.1.
NOTE 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

NOTE 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.3.10.2.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 12950 ms for Test 1 and 2 and 5270 ms for Test 3 and 4. This is rounded up to the next allowed LPP value of 13 or 6 seconds, respectively.


9.3.12.2.4.2
Test procedure

Same as in clause 9.3.7.1.4.2 but using condition CEModeB.

9.3.12.2.4.3
Message contents

Same as in clause 9.3.10.1.4.3.

9.3.12.2.5
Test requirement

Same as in clause 9.3.10.2.5.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4
RSTD Inter-Frequency Measurements for UE Category M1/M2

9.4.1
FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A

9.4.1.1
FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1







9.4.1.1.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M1 meets the performance requirements in normal coverage mode in an environment with fading propagation conditions.

9.4.1.1.2
Test applicability

This test applies to E-UTRA FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements. 

9.4.1.1.3
Minimum conformance requirements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the UE shall be able to detect and measure inter-frequency RSTD, specified in 3GPP TS 36.214 [6], for at least n=16 cells, including the reference cell, on the same carrier frequency f1 as that of the reference cell within 
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 ms as given below (see also Figure 9.4.1.1.3-1):
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 is the total time for detecting and measuring at least n cells, 
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 is the cell-specific positioning subframe configuration period as defined in 3GPP TS 36.211 [26]; if 
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 equals to MGRP; MGRP is the Measurement Gap Repetition Period as defined in 3GPP TS 36.133 [23] section 8.1.2.1, 
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 is the number of PRS positioning occasions as defined in Table 9.4.1.1.3-1, , where downlink positioning subframes defined in TS 36.211 [16], 
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 ms is the measurement time for a single PRS positioning occasion which includes the sampling time and the processing time,
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is the cell-specific number of PRS subframes within a PRS occasion as defined in TS36.355 [4],
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is the cell-specific number of PRS subframes within a PRS occasion and can be measured by UE within MGL; if MGRP>=
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 is the minimum number of PRS subframes per cell measurement as specified in TS 36.133 [23] Section 9.1.21.17.
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are the parameters of the same cell, for which 
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 is the largest among all the measured cells.
TMIB is the time required for acquiring the MIB information of the target cell. TMIB = 0 if the SFN of at least one cell in OTDOA assistance data is known to the UE.

Table 9.4.1.1.3-1: Number of PRS positioning occasions within 
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	Positioning subframe configuration period 
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	Number of PRS positioning occasions 
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	 f1 and f2 Note 1

	160 ms
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	Note 1:
When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving FDD carrier frequency f1 and one inter-frequency carrier frequency f2, respectively.


The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbour cells i out of at least (n-1) neighbour cells within 
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(-13 dB for all Frequency Bands for neighbour cell i,
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 conditions apply for all subframes of at least 
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PRP 1,2|dBm according to clause E.3.1 for a corresponding Band.
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 is defined as the ratio of the average received energy per PRS RE during the useful part of the symbol to the average received power spectral density of the total noise and interference for this RE, where the ratio is measured over all REs which carry PRS.

The time 
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 starts from the first subframe of the PRS positioning occasion closest in time after both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in 3GPP TS 36.355 [4], are delivered to the physical layer of the UE.
This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is Nrepx TTIDCCH, where Nrep is the maximum number of PUSCH repetitions configured for the UE, otherwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.

The normative reference for this requirement is TS 36.133 [23] clause 8.13.2.4.1 and A.8.13.3.

9.4.1.1.4
Test description

9.4.1.1.4.1
Initial conditions

Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.1.

Channel bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1.
Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.4 using only the main Tx/Rx antenna of the UE.

2.
The general test parameter settings are set up according to Table 9.4.1.1.4.1-1.

3.
Propagation conditions are set according to clause 4.7.2.1.

4.
Message contents are defined in clause 9.4.1.1.4.3.

5.
In the test there are three synchronized cells: Cell 1, Cell 2 and Cell 3. Cell 1 is the OTDOA assistance data reference as well as the serving cell. Cell 2 and Cell 3 are the neighbour cells. Cell 1 is on FDD RF channel 1. Cell 2 and Cell 3 are on a FDD RF channel 2. The assistance data neighbour cell list includes in total 15 cells, where 13 of the cells are not simulated (dummy cells; as defined in 3GPP TS 37.571‑5 clause 7.2.5).

6.
The true RSTD (which is the receive time difference for frame 0 between two cells as seen at the UE antenna connector) is set to 31 Ts (about 1 s) between neighbour Cell 2 and serving Cell 1; and set to -31 Ts (about -1 s) between neighbour Cell 3 and serving Cell 1.

Table 9.4.1.1.4.1-1: General test parameters for E-UTRAN FDD inter-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.16 FDD
	As specified in TS 36.521-3 [25] clause A.7.1

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image293.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Gap pattern Id
	
	0
	As specified in TS 36.133 [23] Table 8.1.2.1-1. Applies for measurements on Cell 2 and Cell 3

	Gap offset
	
	9
	As specified in TS 36.331 [22], Clause 6.3.5

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
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 Note 2
	
	Cell 1: 142,
Cell 2, Cell 3: 152
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.4.1.1.4.1-2

	prs-SubframeOffset
	
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(s
	Cell 2: -2 

Cell 3: 2

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘1111111100000000’

Cell 2: ‘0000000011111111’

Cell 3: ‘1111111100000000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	7.68
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	7.68
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


Table 9.4.1.1.4.1-2: DRX parameters for E-UTRAN FDD inter-frequency RSTD measurement reporting delay under fading propagation conditions

	Field
	Value
	 Comment

	onDurationTimer
	psf1
	As specified in 3GPP TS 36.331 [22], clause 6.3.2

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	sf1
	

	longDRX-CycleStartOffset
	sf320
	

	shortDRX
	Disable
	


9.4.1.1.4.2
Test procedure

The test consists of three consecutive time intervals, with duration of T1, T2 and T3 defined in Table 9.4.1.1.4.1-1. Cell 1 is active in T1, T2 and T3, whilst Cell 2 and Cell 3 are activated only in the beginning of T2. Cell 2 is active until the end of T3, and Cell 3 is active until the end of T2. The beginning of the time interval T2 shall be aligned 5 ms before the first PRS positioning subframe of a positioning occasion in the reference cell, where 5 ms is the necessary test tolerance. Cell 1 transmits PRS in T2, while Cell 2 transmits PRS only in T3, and Cell 3 transmits PRS only in T2. 

NOTE:
The information on when PRS is muted is conveyed to the UE using PRS muting information in the OTDOA assistance data.

The OTDOA-RequestLocationInformation message and the OTDOA assistance data as defined in clause 9.4.1.1.4.3 shall be provided to the UE during T1. The last TTI containing the OTDOA-RequestLocationInformation message shall be provided to the UE (T ms before the start of T2, where (T = 150 ms is the maximum processing time of the OTDOA-RequestLocationInformation message and the OTDOA assistance data. 

1.
Ensure that the UE is in state Generic RB Established State 3A-RF-CE according to 3GPP TS 36.508 [18] clause 7.2A.3AA.

2.
The SS shall send a RESET UE POSITIONING STORED INFORMATION message.

3.
Set the parameters according to Table 9.4.1.1.5-1. Propagation conditions are set according to clause 4.7.2.2 (ETU30).

4.
T1 starts.

5.
The SS shall transmit an RRCConnectionReconfiguration message with the DRX configuration and the measurement gap configuration. PDCCHs indicating new transmissions shall be sent continuously until the start of T2 to ensure that the UE would not enter the DRX state before T2.

6.
The UE shall transmit RRCConnectionReconfigurationComplete message.

6a.
The SS shall transmit an LPP REQUEST CAPABILITIES message.

6b.
The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities supported by the UE in the OTDOA-ProvideCapabilities IE.

7.
The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the OTDOA‑ProvideAssistanceData IE. The position of neighbour Cell 2 in the OTDOA-NeighbourCellInfoList is randomly selected to be in the first 7 elements of the sequence, and the position of neighbour Cell 3 is randomly selected to be in the last 8 elements of the sequence, as described in 3GPP TS 37.571-5 [20], clause 7.2.5. If the UE message at step 6b includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message. 

8.
The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the OTDOA‑RequestLocationInformation IE such that the UE receives the message (T ms before the start of T2, where (T = 150 ms.

9.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 9.4.1.1.5-2.

10.
When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 9.4.1.1.5-2.

11.
The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message including the OTDOA‑ProvideLocationInformation IE within the response time (see clause 4.7.3) specified in clause 9.4.1.1.5. The UE shall perform and report the RSTD measurements for both Cell 2 and Cell 3 with respect to the reference cell in the OTDOA assistance data, Cell 1. If the UE transmits an OTDOA‑ProvideLocationInformation IE including the rstd field for both Cell 2 and Cell 3 within the response time then the number of successful tests is increased by one. If the UE fails to report the OTDOA‑ProvideLocationInformation IE with both the rstd fields included within the response time then the number of failure tests is increased by one.

12.
If the UE message at step 11 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.

13.
Repeat steps 2-12 until the confidence level according to Annex D is achieved. For each iteration, at step 7 change the random position of the Cells 2 and 3 in the OTDOA-NeighbourCellInfoList.
9.4.1.1.4.3
Message contents

Same as in clause 9.3.1.1.4.3 with the following exceptions.

Table 9.4.1.1.4.3-1: MeasGapConfig-GP1: FDD-FDD inter-frequency RSTD Measurement Reporting Delay

	Derivation Path: TS 36.508 [18] clause 4.6.6, Table 4.6.6-1A: MeasGapConfig-GP1

	Information Element
	Value/remark
	Comment
	Condition

	MeasGapConfig-GP1 ::= CHOICE {
	
	
	

	 setup SEQUENCE {
	
	
	

	   gapOffset CHOICE {
	
	
	

	     gp0 
	9
	TGRP = 40 ms
	

	   }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.1.1.4.3-2: LPP RequestLocationInformation

	Derivation Path: Table 9.3.1.1.4.3-4

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              qos SEQUENCE {
	
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	16
	See clause 9.4.1.1.5
	

	                 }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.4.1.1.5
Test requirement

Table 9.4.1.1.5-1 and 9.4.1.1.5-2 define the primary level settings including test tolerances for the test.

Table 9.4.1.1.5-1: Cell-specific test parameters for E-UTRAN FDD inter-frequency RSTD measurement reporting delay under fading propagation conditions during T1

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	N/A
	N/A

	PBCH_RA
	dB
	0
	N/A
	N/A

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	OCNG_RA Note 1
	
	
	
	

	OCNG_RB Note 1 
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 Note 3
	dBm/

15 kHz
	-95

	PRS 
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	dB
	-Infinity
	-Infinity
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-67.22
	N/A
	N/A
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	dB
	0
	-Infinity
	-Infinity

	Propagation Condition 
	
	ETU30

	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 
[image: image300.wmf]oc
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 to be fulfilled.

Note 4:
Io levels have been derived from other parameters and are given for information purpose. These are not settable test parameters.


Table 9.4.1.1.5-2: Cell-specific test parameters for E-UTRAN FDD inter-frequency RSTD measurement reporting delay under fading propagation conditions during T2 and T3

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2
	2

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OP.6 FDD
	OP.6 FDD
	N/A

	PBCH_RA
	dB
	0
	0
	0
	N/A

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	

	PHICH_RA
	
	
	
	
	

	PHICH_RB
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	

	OCNG_RA Note 1
	
	
	
	
	

	OCNG_RB Note 1 
	
	
	
	
	

	PRS_RA
	dB
	-3
	N/A
	N/A
	3
	3
	N/A
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	dBm/

15 kHz
	-98
	-98
	-98
	-95
	-98
	-95

	PRS 
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	dB
	-1
	-Infinity
	-Infinity
	-7
	-8
	-Infinity

	PRS 
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 Note 4
	dB
	-1
	-Infinity
	-Infinity
	-7
	-8
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-69.68
	-70.22
	-70.11
	-67.08
	-70.11
	-67.08

	PRP Note 4
	dBm/

15 kHz
	-99
	-Infinity
	-Infinity
	-102
	-106
	-Infinity

	RSRP Note 4
	dBm/ 15 kHz
	-96
	-96
	-105
	-105
	-109
	-Infinity 
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 Note 4
	dB
	2
	2
	-7
	-10
	-11
	-Infinity

	Propagation Condition
	
	ETU30

	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 
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 to be fulfilled.

Note 4:
If PRS_RA is not “N/A”,
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, Io, RSRP and PRP levels have been derived from other parameters and are given for information purpose. If PRS_RA is “N/A”, Io and RSRP levels have been derived from other parameters and are given for information purpose. These are not settable test parameters. Interference conditions shall be applied to all PRS symbols of DL positioning subframes.


The response time including test tolerance is 16.3 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 reporting delay plus (T, where (T = Nrepx TTIDCCH = Nrepx 75 ms, giving a value of 15510 ms. This is rounded up to the next allowed LPP value of 16 seconds. The RSTD measurement reporting delay in the test is derived from the following expression 
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, where 
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=48 and 
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=16 are the parameters specified in clause 9.4.1.1.3, Table 9.4.1.1.3‑1 and Note 4 of Table 9.4.1.1.4.1-1. This gives the total RSTD reporting delay of 15360 ms for the 15 neighbour cells including Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

9.4.1.2
FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2




9.4.1.2.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M2 meets the performance requirements in normal coverage mode in an environment with fading propagation conditions.

9.4.1.2.2
Test applicability

This test applies to E-UTRA FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements. 

9.4.1.2.3
Minimum conformance requirements

Same as in clause 9.4.1.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.16.2.4.1 and A.8.13.3.

9.4.1.2.4
Test description

9.4.1.2.4.1
Initial conditions

Same as in clause 9.4.1.1.4.1 but replacing Table 9.4.1.1.4.1-1 with Table 9.4.1.2.4.1-1.

Table 9.4.1.2.4.1-1: General test parameters for E-UTRAN FDD inter-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.16 FDD
	As specified in TS 36.521-3 [25] clause A.7.1

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image311.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Gap pattern Id
	
	0
	As specified in TS 36.133 [23] Table 8.1.2.1-1. Applies for measurements on Cell 2 and Cell 3

	Gap offset
	
	9
	As specified in TS 36.331 [22], Clause 6.3.5

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image312.wmf]PRS

I

 Note 2
	
	Cell 1: 142,
Cell 2, Cell 3: 152
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
[image: image313.wmf]160

PRS

-
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
[image: image314.wmf]PRS

N

 Note 2
	
	4
	2
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.4.1.1.4.1-2

	prs-SubframeOffset
	
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(s
	Cell 2: -2 

Cell 3: 2

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘1111111100000000’

Cell 2: ‘0000000011111111’

Cell 3: ‘1111111100000000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	7.68
	5.12
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	7.68
	5.12
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.4.1.2.4.2
Test procedure

Same as in clause 9.4.1.1.4.2 but with the following additional step:

14.
Repeat step 1-13 for each sub-test in Table 9.4.1.2.4.1-1 as appropriate

9.4.1.2.4.3
Message contents

Same as in clause 9.4.1.1.4.3 with the following exceptions:

Table 9.4.2.1.4.3-1: LPP RequestLocationInformation

	Derivation Path: Table 9.3.1.1.4.3-4

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              qos SEQUENCE {
	
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	16
	See clause 9.4.1.1.5
	Test 1

	                   time
	11
	See clause 9.4.1.1.5
	Test 2

	                 }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.4.1.2.5
Test requirement

The primary level settings including test tolerances for the test are defined in clause 9.4.1.1.5.

For Test 1, the response time is defined in clause 9.4.1.1.5.

For Test 2, the response time including test tolerance is 11.3 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 reporting delay plus (T, where (T = Nrepx TTIDCCH = Nrepx 75 ms, giving a value of 10390 ms. This is rounded up to the next allowed LPP value of 11 seconds. The RSTD measurement reporting delay in the test is derived from the following expression 
[image: image315.wmf](

)

ú

ú

ù

ê

ê

é

×

+

-

M

n

M

T

PRS

320

1

, where 
[image: image316.wmf]M

=32 and 
[image: image317.wmf]n

=16 are the parameters specified in clause 9.4.1.1.3, Table 9.4.1.1.3‑1 and Note 4 of Table 9.4.1.2.4.1-1. This gives the total RSTD reporting delay of 10240 ms for the 15 neighbour cells including Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.2
HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A

9.4.2.1
HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1





9.4.2.1.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M1 meets the performance requirements normal coverage mode in an environment with fading propagation conditions.

9.4.2.1.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements. 

9.4.2.1.3
Minimum conformance requirements

Same as in clause 9.4.1.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.13.2.4.3 and A.8.13.4.

9.4.2.1.4
Test description

9.4.2.1.4.1
Initial conditions

Same as in clause 9.4.1.1.4.1 but replacing Table 9.4.1.1.4.1-1 with Table 9.4.2.1.4.1-1

Table 9.4.2.1.4.1-1: General test parameters for E-UTRAN HD-FDD inter-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.6 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image318.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Gap pattern Id
	
	0
	As specified in TS 36.133 [23] Table 8.1.2.1-1. Applies for measurements on Cell 2 and Cell 3

	Gap offset
	
	9
	As specified in TS 36.331 [22], Clause 6.3.5

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image319.wmf]PRS

I

 Note 2
	
	Cell 1: 142,
Cell 2, Cell 3: 152
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
[image: image320.wmf]160

PRS
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
[image: image321.wmf]PRS

N

 Note 2
	
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.4.1.1.4.1-2

	prs-SubframeOffset
	
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(s
	Cell 2: -2 

Cell 3: 2

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘1111111100000000’

Cell 2: ‘0000000011111111’

Cell 3: ‘1111111100000000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	7.68
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	7.68
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.4.2.1.4.2
Test procedure

Same as in clause 9.4.1.1.4.2.

9.4.2.1.4.3
Message contents

Same as in clause 9.4.1.1.4.3

9.4.2.1.5
Test requirement

Same as in clause 9.4.1.1.5.

9.4.2.2
HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2




9.4.2.2.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M2 meets the performance requirements normal coverage mode in an environment with fading propagation conditions.

9.4.2.2.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements. 

9.4.2.2.3
Minimum conformance requirements

Same as in clause 9.4.1.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.16.2.4.3 and A.8.13.4.

9.4.2.2.4
Test description

9.4.2.2.4.1
Initial conditions

Same as in clause 9.4.1.1.4.1 but replacing Table 9.4.1.1.4.1-1 with Table 9.4.2.2.4.1-1.

Table 9.4.2.2.4.1-1: General test parameters for E-UTRAN HD-FDD inter-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.6 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image322.wmf]G

r

T

×
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max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Gap pattern Id
	
	0
	As specified in TS 36.133 [23] Table 8.1.2.1-1. Applies for measurements on Cell 2 and Cell 3

	Gap offset
	
	9
	As specified in TS 36.331 [22], Clause 6.3.5

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
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 Note 2
	
	Cell 1: 142,
Cell 2, Cell 3: 152
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	4
	2
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.4.1.1.4.1-2

	prs-SubframeOffset
	
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(s
	Cell 2: -2 

Cell 3: 2

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘1111111100000000’

Cell 2: ‘0000000011111111’

Cell 3: ‘1111111100000000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	7.68
	5.12
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	7.68
	5.12
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.4.2.2.4.2
Test procedure

Same as in clause 9.4.1.1.4.2 but with the following additional step:

14.
Repeat step 1-13 for each sub-test in Table 9.4.2.2.4.1-1 as appropriate.

9.4.2.2.4.3
Message contents

Same as in clause 9.4.1.2.4.3.

9.4.2.2.5
Test requirement

Same as in clause 9.4.1.2.5.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.3
TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A

9.4.3.1
TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1





9.4.3.1.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M1 meets the performance requirements in normal coverage mode in an environment with fading propagation conditions.

9.4.3.1.2
Test applicability

This test applies to E-UTRA TDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements. 

9.4.3.1.3
Minimum conformance requirements

Same as in clause 9.4.1.1.3.

The inter-frequency requirements in this clause shall apply for all TDD special subframe configurations specified in TS 36.211 [26] and for the TDD uplink-downlink configurations as specified in Table 9.4.3.1.3-1.

Table 9.4.3.1.3-1: TDD uplink-downlink subframe configurations applicable for TDD inter-frequency requirements

	PRS Transmission Bandwidth [RB]
	Applicable TDD uplink-downlink configurations 

	6
	1, 2, 3, 4 and 5

	Note:
Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [26].


The normative reference for this requirement is TS 36.133 [23] clause 8.13.2.4.2 and A.8.13.5.

9.4.3.1.4
Test description

9.4.3.1.4.1
Initial conditions

Same as in clause 9.4.1.1.4.1 but replacing Table 9.4.1.1.4.1-1 with Table 9.4.3.1.4.1-1

Table 9.4.2.1.4.1-1: General test parameters for E-UTRAN TDD inter-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.14 TDD
	As specified in TS 36.521-3 [25] clause A.7.3

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image326.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Gap pattern Id
	
	0
	As specified in TS 36.133 [23] Table 8.1.2.1-1. Applies for measurements on Cell 2 and Cell 3

	Gap offset
	
	9
	As specified in TS 36.331 [22], Clause 6.3.5

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image327.wmf]PRS
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 Note 2
	
	Cell 1: 142,
Cell 2, Cell 3: 152
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
[image: image328.wmf]160

PRS
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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

	TDD uplink-downlink configuration
	
	1
	As specified in TS 36.211 [26], Clause 4.2; corresponds to a configuration with 5 ms switch-point periodicity and two downlink consecutive subframes

	TDD special subframe configuration
	
	6
	As specified in TS 36.211 [26], Clause 4.2; corresponds to DwPTS of 
[image: image330.wmf]s
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	CP length Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.4.1.1.4.1-2

	prs-SubframeOffset
	
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(s
	Cell 2: -2 

Cell 3: 2

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘1111111100000000’

Cell 2: ‘0000000011111111’

Cell 3: ‘1111111100000000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	7.68
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	7.68
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.4.3.1.4.2
Test procedure

Same as in clause 9.4.1.1.4.2.

9.4.3.1.4.3
Message contents

Same as in clause 9.4.1.1.4.3

9.4.3.1.5
Test requirement

Table 9.4.3.1.5-1 and 9.4.3.1.5-2 define the primary level settings including test tolerances for the test.

Table 9.4.3.1.5-1: Cell-specific test parameters for E-UTRAN TDD inter-frequency RSTD measurement reporting delay under fading propagation conditions during T1

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	N/A
	N/A

	PBCH_RA
	dB
	0
	N/A
	N/A

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	OCNG_RA Note 1
	
	
	
	

	OCNG_RB Note 1 
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	PRS 
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	dB
	-Infinity
	-Infinity
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-67.22
	N/A
	N/A
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	dB
	0
	-Infinity
	-Infinity

	Propagation Condition 
	
	ETU30

	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 
[image: image335.wmf]oc
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 to be fulfilled.

Note 4:
Io levels have been derived from other parameters and are given for information purpose. These are not settable test parameters.


Table 9.4.3.1.5-2: Cell-specific test parameters for E-UTRAN TDD inter-frequency RSTD measurement reporting delay under fading propagation conditions during T2 and T3

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2
	2

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	OP.2 TDD
	OP.2 TDD
	N/A

	PBCH_RA
	dB
	0
	0
	0
	N/A

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	

	PHICH_RA
	
	
	
	
	

	PHICH_RB
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	

	OCNG_RA Note 1
	
	
	
	
	

	OCNG_RB Note 1 
	
	
	
	
	

	PRS_RA
	dB
	-3
	N/A
	N/A
	3
	3
	N/A
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15 kHz
	-98
	-95
	-98
	-95
	-98
	-95

	PRS 
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	dB
	-1
	-Infinity
	-Infinity
	-7
	-7
	-Infinity

	PRS 
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 Note 4
	dB
	-1.79
	-Infinity
	-Infinity
	-7
	-9.54
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-69.55
	-67.08
	-69.55
	-67.08
	-69.55
	N/A

	PRP Note 4
	dBm/

15 kHz
	-99
	-Infinity
	-Infinity
	-102
	-105
	-Infinity

	RSRP Note 4
	dBm/ 15 kHz
	-96
	-93
	-105
	-105
	-108
	-Infinity 

	
[image: image339.wmf]oc

N

/

E

ˆ

s

 Note 4
	dB
	2
	2
	-7
	-10
	-10
	-Infinity

	Propagation Condition
	
	ETU30

	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 
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 to be fulfilled.

Note 4:
If PRS_RA is not “N/A”,
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, Io, RSRP and PRP levels have been derived from other parameters and are given for information purpose. If PRS_RA is “N/A”, Io and RSRP levels have been derived from other parameters and are given for information purpose. These are not settable test parameters. Interference conditions shall be applied to all PRS symbols of DL positioning subframes.


The response time including test tolerance is 16.3 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 reporting delay plus (T, where (T = Nrepx TTIDCCH = Nrepx 75 ms, giving a value of 15510 ms. This is rounded up to the next allowed LPP value of 16 seconds. The RSTD measurement reporting delay in the test is derived from the following expression 
[image: image343.wmf](

)

ú

ú

ù

ê

ê

é

×

+

-

M

n

M

T

PRS

320

1

, where 
[image: image344.wmf]M

=48 and 
[image: image345.wmf]n

=16 are the parameters specified in clause 9.4.1.1.3, Table 9.4.1.1.3‑1 and Note 4 of Table 9.4.1.1.4.1-1. This gives the total RSTD reporting delay of 15360 ms for the 15 neighbour cells including Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

9.4.3.2
TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2




9.4.3.2.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M2 meets the performance requirements in normal coverage mode in an environment with fading propagation conditions.

9.4.3.2.2
Test applicability

This test applies to E-UTRA TDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements. 

9.4.3.2.3
Minimum conformance requirements

Same as in clause 9.4.3.1.3. 

The intra-frequency requirements in this clause shall apply for all TDD special subframe configurations specified in TS 36.211 [26] and for the TDD uplink-downlink configurations as specified in Table 9.4.3.2.3-1.

Table 9.4.3.2.3-1: TDD uplink-downlink subframe configurations applicable for TDD intra-frequency requirements

	PRS Transmission Bandwidth [RB]
	Applicable TDD uplink-downlink configurations 

	6
	1, 2, 3, 4 and 5

	24
	0, 1, 2, 3, 4, 5 and 6

	Note:
Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [26].


The normative reference for this requirement is TS 36.133 [23] clause 8.16.2.4.2 and A.8.13.5.

9.4.3.2.4
Test description

9.4.3.2.4.1
Initial conditions

Same as in clause 9.4.1.1.4.1 but replacing Table 9.4.1.1.4.1-1 with Table 9.4.3.2.4.1-1.

Table 9.4.3.2.4.1-1: General test parameters for E-UTRAN TDD inter-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.14 TDD
	As specified in TS 36.521-3 [25] clause A.7.3

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image346.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Gap pattern Id
	
	0
	As specified in TS 36.133 [23] Table 8.1.2.1-1. Applies for measurements on Cell 2 and Cell 3

	Gap offset
	
	9
	As specified in TS 36.331 [22], Clause 6.3.5

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
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 Note 2
	
	Cell 1: 142,
Cell 2, Cell 3: 152
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	4
	2
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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

	TDD uplink-downlink configuration
	
	1
	As specified in TS 36.211 [26], Clause 4.2; corresponds to a configuration with 5 ms switch-point periodicity and two downlink consecutive subframes

	TDD special subframe configuration
	
	6
	As specified in TS 36.211 [26], Clause 4.2; corresponds to DwPTS of 
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	CP length Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.4.1.1.4.1-2

	prs-SubframeOffset
	
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(s
	Cell 2: -2 

Cell 3: 2

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘1111111100000000’

Cell 2: ‘0000000011111111’

Cell 3: ‘1111111100000000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	7.68
	5.12
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	7.68
	5.12
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.4.3.2.4.2
Test procedure

Same as in clause 9.4.1.1.4.2 but with the following additional step:

14.
Repeat step 1-13 for each sub-test in Table 9.4.2.2.4.1-1 as appropriate.

9.4.3.2.4.3
Message contents

Same as in clause 9.4.1.2.4.3.

9.4.3.2.5
Test requirement

The primary level settings including test tolerances for the test are defined in clause 9.4.3.1.5.

For Test 1, the response time is defined in clause 9.4.3.1.5.

For Test 2, the response time including test tolerance is 11.3 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 reporting delay plus (T, where (T = Nrepx TTIDCCH = Nrepx 75 ms, giving a value of 10390 ms. This is rounded up to the next allowed LPP value of 11 seconds. The RSTD measurement reporting delay in the test is derived from the following expression 
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=16 are the parameters specified in clause 9.4.1.1.3, Table 9.4.1.1.3‑1 and Note 4 of Table 9.4.3.2.4.1-1. This gives the total RSTD reporting delay of 10240 ms for the 15 neighbour cells including Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.4
FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B

9.4.4.1
FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1






9.4.4.1.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M1 meets the performance requirements in enhanced coverage mode in an environment with fading propagation conditions.

9.4.4.1.2
Test applicability

This test applies to E-UTRA FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA, inter-frequency RSTD measurements and CE Mode B. 

9.4.4.1.3
Minimum conformance requirements

Same as 9.4.1.1.3 with the following exceptions:

The conditions under which the UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbour cells i out of at least (n-1) neighbour cells within 
[image: image355.wmf]Cat_M

 

DD,

IntraFreqF

 

RSTD

T

 are changed:


[image: image356.wmf](

)

ref

Iot

/

E

ˆ

 

PRS

s

(-15 dB for all Frequency Bands for the reference cell,


[image: image357.wmf](

)

i

Iot

/

E

ˆ

 

PRS

s

(-15 dB for all Frequency Bands for neighbour cell i,


[image: image358.wmf](

)

ref

Iot

/

E

ˆ

 

PRS

s

 and 
[image: image359.wmf](

)

i

Iot

/

E

ˆ

 

PRS

s

 conditions apply for all subframes of at least 
[image: image360.wmf]2

M

L

=

 PRS positioning occasions,

PRP 1,2|dBm according to clause E.3.1 for a corresponding Band.

The normative reference for this requirement is TS 36.133 [23] clause 8.13.3.7.1 and A.8.13.6.

9.4.4.1.4
Test description

9.4.4.1.4.1
Initial conditions

Same as in clause 9.4.1.1.4.1 but replacing Table 9.4.1.1.4.1-1 with Table 9.4.4.1.4.1-1.

Table 9.4.4.1.4.1-1: General test parameters for E-UTRAN FDD inter-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.16 FDD
	As specified in TS 36.521-3 [25] clause A.7.1

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image361.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Gap pattern Id
	
	0
	As specified in TS 36.133 [23] Table 8.1.2.1-1. Applies for measurements on Cell 2 and Cell 3

	Gap offset
	
	9
	As specified in TS 36.331 [22], Clause 6.3.5

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image362.wmf]PRS
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 Note 2
	
	Cell 1: 142,
Cell 2, Cell 3: 152
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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PRS
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.4.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘1111111100000000’

Cell 2: ‘0000000011111111’

Cell 3: ‘1111111100000000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	20.48
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	20.48
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.4.4.1.4.2
Test procedure

Same as in clause 9.4.1.4.2 but using condition CEModeB.

9.4.4.1.4.3
Message contents

Same as in clause 9.4.1.1.4.3 with the following exceptions:

Table 9.4.4.1.4.3-1: LPP RequestLocationInformation

	Derivation Path: Table 9.4.1.1.4.3-4

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              qos SEQUENCE {
	
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	42
	See clause 9.4.4.1.5
	

	                 }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.4.4.1.5
Test requirement

Table 9.4.4.1.5-1 and 9.4.4.1.5-2 define the primary level settings including test tolerances for the test.

Table 9.4.4.1.5-1: Cell-specific test parameters for E-UTRAN FDD inter-frequency RSTD measurement reporting delay under fading propagation conditions during T1

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	N/A
	N/A

	PBCH_RA
	dB
	0
	N/A
	N/A

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	OCNG_RA Note 1
	
	
	
	

	OCNG_RB Note 1 
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 Note 3
	dBm/

15 kHz
	-95

	PRS 
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	dB
	-Infinity
	-Infinity
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-67.22
	N/A
	N/A
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	dB
	0
	-Infinity
	-Infinity

	Propagation Condition 
	
	ETU30

	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 
[image: image368.wmf]oc
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 to be fulfilled.

Note 4:
Io levels have been derived from other parameters and are given for information purpose. These are not settable test parameters.


Table 9.4.4.1.5-2: Cell-specific test parameters for E-UTRAN FDD inter-frequency RSTD measurement reporting delay under fading propagation conditions during T2 and T3

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2
	2

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OP.6 FDD
	OP.6 FDD
	N/A

	PBCH_RA
	dB
	0
	0
	0
	N/A

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	

	PHICH_RA
	
	
	
	
	

	PHICH_RB
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	

	OCNG_RA Note 1
	
	
	
	
	

	OCNG_RB Note 1 
	
	
	
	
	

	PRS_RA
	dB
	0
	N/A
	N/A
	0
	0
	N/A
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 Note 3
	dBm/

15 kHz
	-98
	-95
	-98
	-95
	-98
	-95

	PRS 
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	dB
	-12
	-Infinity
	-Infinity
	-13
	-14
	-Infinity

	PRS 
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 Note 4
	dB
	-12
	-Infinity
	-Infinity
	-13
	-14
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-70.17
	-67.13
	-70.19
	-70.18
	-70.19
	-70.18

	PRP Note 4
	dBm/

15 kHz
	-110
	-Infinity
	-Infinity
	-108
	-112
	-Infinity

	RSRP Note 4
	dBm/ 15 kHz
	-110
	-110
	-114
	-108
	-112
	-Infinity 
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 Note 4
	dB
	-9
	-9
	-14
	-13
	-14
	-Infinity

	Propagation Condition
	
	ETU30

	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 
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 to be fulfilled.

Note 4:
If PRS_RA is not “N/A”,
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, Io, RSRP and PRP levels have been derived from other parameters and are given for information purpose. If PRS_RA is “N/A”, Io and RSRP levels have been derived from other parameters and are given for information purpose. These are not settable test parameters. Interference conditions shall be applied to all PRS symbols of DL positioning subframes.


The response time including test tolerance is 42.3 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 reporting delay plus (T, where (T = Nrepx TTIDCCH = Nrepx 75 ms, giving a value of 41110 ms. This is rounded up to the next allowed LPP value of 42 seconds. The RSTD measurement reporting delay in the test is derived from the following expression 
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, where 
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=16 are the parameters specified in clause 9.4.1.1.3, Table 9.4.1.1.3‑1 and Note 4 of Table 9.4.4.1.4.1-1. This gives the total RSTD reporting delay of 40960 ms for the 15 neighbour cells including Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

9.4.4.2
FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2


· 
· 
9.4.4.2.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M2 meets the performance requirements in enhanced coverage mode in an environment with fading propagation conditions.

9.4.4.2.2
Test applicability

This test applies to E-UTRA FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA, inter-frequency RSTD measurements and CE Mode B. 

9.4.4.2.3
Minimum conformance requirements

Same as in clause 9.4.4.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.16.3.2.1 and A.8.13.6.

9.4.4.2.4
Test description

9.4.4.2.4.1
Initial conditions

Same as in clause 9.4.1.1.4.1 but replacing Table 9.4.1.1.4.1-1 with Table 9.4.4.2.4.1-1.

Table 9.4.4.2.4.1-1: General test parameters for E-UTRAN FDD inter-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.16 FDD
	As specified in TS 36.521-3 [25] clause A.7.1

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image379.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Gap pattern Id
	
	0
	As specified in TS 36.133 [23] Table 8.1.2.1-1. Applies for measurements on Cell 2 and Cell 3

	Gap offset
	
	9
	As specified in TS 36.331 [22], Clause 6.3.5

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
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 Note 2
	
	Cell 1: 142,
Cell 2, Cell 3: 152
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
[image: image381.wmf]160
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	4
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.4.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘1111111100000000’

Cell 2: ‘0000000011111111’

Cell 3: ‘1111111100000000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	20.48
	5.12
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	20.48
	5.12
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.4.4.2.4.2
Test procedure

Same as in clause 9.4.1.1.4.2 but using condition CEModeB and with the following additional step:

14.
Repeat step 1-13 for each sub-test in Table 9.4.4.2.4.1-1 as appropriate

9.4.4.2.4.3
Message contents

Same as in clause 9.4.1.1.4.3 with the following exceptions:

Table 9.4.4.2.4.3-1: LPP RequestLocationInformation

	Derivation Path: Table 9.4.1.1.4.3-4

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              qos SEQUENCE {
	
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	42
	See clause 9.4.4.1.5
	Test 1

	                   time
	11
	See clause 9.4.4.1.5
	Test 2

	                 }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.4.4.2.5
Test requirement

The primary level settings including test tolerances for the test are defined in clause 9.4.4.1.5.

For Test 1, the response time is defined in clause 9.4.4.1.5.

For Test 2, the response time including test tolerance is 11.3 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 reporting delay plus (T, where (T = Nrepx TTIDCCH = Nrepx 75 ms, giving a value of 10390 ms. This is rounded up to the next allowed LPP value of 11 seconds. The RSTD measurement reporting delay in the test is derived from the following expression 
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=32 and 
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=16 are the parameters specified in clause 9.4.1.1.3, Table 9.4.1.1.3‑1 and Note 4 of Table 9.4.4.2.4.1-1. This gives the total RSTD reporting delay of 10240 ms for the 15 neighbour cells including Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.5
HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B

9.4.5.1
HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1





9.4.5.1.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M1 meets the performance requirements in an environment with fading propagation conditions.

9.4.5.1.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA, inter-frequency RSTD measurements and CE Mode B. 

9.4.5.1.3
Minimum conformance requirements

Same as in clause 9.4.4.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.13.3.7.3 and A.8.13.7.

9.4.5.1.4
Test description

9.4.5.1.4.1
Initial conditions

Same as in clause 9.4.1.1.4.1 but replacing Table 9.4.1.1.4.1-1 with Table 9.4.5.1.4.1-1

Table 9.4.5.1.4.1-1: General test parameters for E-UTRAN HD-FDD inter-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.8 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image386.wmf]G

r
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 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Gap pattern Id
	
	0
	As specified in TS 36.133 [23] Table 8.1.2.1-1. Applies for measurements on Cell 2 and Cell 3

	Gap offset
	
	9
	As specified in TS 36.331 [22], Clause 6.3.5

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
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 Note 2
	
	Cell 1: 142,
Cell 2, Cell 3: 152
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.4.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘1111111100000000’

Cell 2: ‘0000000011111111’

Cell 3: ‘1111111100000000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	20.48
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	20.48
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.4.5.1.4.2
Test procedure

Same as in clause 9.4.1.1.4.2 but using condition CEModeB.

9.4.5.1.4.3
Message contents

Same as in clause 9.4.4.1.4.3

9.4.5.1.5
Test requirement

Same as in clause 9.4.4.1.5.

9.4.5.2
HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2




9.4.5.2.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M2 meets the performance requirements in an environment with fading propagation conditions.

9.4.5.2.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA, inter-frequency RSTD measurements and CE Mode B. 

9.4.5.2.3
Minimum conformance requirements

Same as in clause 9.4.4.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 8.16.3.2.3 and A.8.13.7.

9.4.5.2.4
Test description

9.4.5.2.4.1
Initial conditions

Same as in clause 9.4.1.1.4.1 but replacing Table 9.4.1.1.4.1-1 with Table 9.4.5.2.4.1-1.

Table 9.4.5.2.4.1-1: General test parameters for E-UTRAN HD-FDD inter-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.8 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image390.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Gap pattern Id
	
	0
	As specified in TS 36.133 [23] Table 8.1.2.1-1. Applies for measurements on Cell 2 and Cell 3

	Gap offset
	
	9

	As specified in TS 36.331 [22], Clause 6.3.5

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image391.wmf]PRS

I

 Note 2
	
	Cell 1: 142,
Cell 2, Cell 3: 152
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
[image: image392.wmf]160

PRS

-

I

 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
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 Note 2
	
	311
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
[image: image395.wmf]PRS

N

 Note 2
	
	4
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.4.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘1111111100000000’

Cell 2: ‘0000000011111111’

Cell 3: ‘1111111100000000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	20.48
	5.12
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	20.48
	5.12
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.4.5.2.4.2
Test procedure

Same as in clause 9.4.1.1.4.2 but using condition CEModeB and with the following additional step:

14.
Repeat step 1-13 for each sub-test in Table 9.4.2.2.4.1-1 as appropriate.

9.4.5.2.4.3
Message contents

Same as in clause 9.4.4.2.4.3.

9.4.5.2.5
Test requirement

Same as in clause 9.4.4.2.5.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.6
TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B

9.4.6.1
TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1





9.4.6.1.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M1 meets the performance requirements in an environment with fading propagation conditions.

9.4.6.1.2
Test applicability

This test applies to E-UTRA TDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA, inter-frequency RSTD measurements and CE Mode B. 

9.4.6.1.3
Minimum conformance requirements

Same as in clause 9.4.4.1.3.

The inter-frequency requirements in this clause shall apply for all TDD special subframe configurations specified in TS 36.211 [26] and for the TDD uplink-downlink configurations as specified in Table 9.4.6.1.3-1.

Table 9.4.6.1.3-1: TDD uplink-downlink subframe configurations applicable for TDD inter-frequency requirements

	PRS Transmission Bandwidth [RB]
	Applicable TDD uplink-downlink configurations 

	6
	1, 2, 3, 4 and 5

	Note:
Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [26].


The normative reference for this requirement is TS 36.133 [23] clause 8.13.3.7.2 and A.8.13.8.

9.4.6.1.4
Test description

9.4.6.1.4.1
Initial conditions

Same as in clause 9.4.1.1.4.1 but replacing Table 9.4.1.1.4.1-1 with Table 9.4.6.1.4.1-1

Table 9.4.6.1.4.1-1: General test parameters for E-UTRAN TDD inter-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.16 TDD
	As specified in TS 36.521-3 [25] clause A.7.3

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image396.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Gap pattern Id
	
	0
	As specified in TS 36.133 [23] Table 8.1.2.1-1. Applies for measurements on Cell 2 and Cell 3

	Gap offset
	
	9
	As specified in TS 36.331 [22], Clause 6.3.5

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image397.wmf]PRS
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 Note 2
	
	Cell 1: 142,
Cell 2, Cell 3: 152
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
[image: image398.wmf]160

PRS
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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N

 Note 2
	
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.4.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘1111111100000000’

Cell 2: ‘0000000011111111’

Cell 3: ‘1111111100000000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	20.48
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	20.48
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.4.6.1.4.2
Test procedure

Same as in clause 9.4.1.1.4.2 but using condition CEModeB.

9.4.6.1.4.3
Message contents

Same as in clause 9.4.4.1.4.3

9.4.6.1.5
Test requirement

Table 9.4.6.1.5-1 and 9.4.6.1.5-2 define the primary level settings including test tolerances for the test.

Table 9.4.6.1.5-1: Cell-specific test parameters for E-UTRAN TDD inter-frequency RSTD measurement reporting delay under fading propagation conditions during T1

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	N/A
	N/A

	PBCH_RA
	dB
	0
	N/A
	N/A

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	OCNG_RA Note 1
	
	
	
	

	OCNG_RB Note 1 
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 Note 3
	dBm/

15 kHz
	-95

	PRS 
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	dB
	-Infinity
	-Infinity
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-67.22
	N/A
	N/A
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	dB
	0
	-Infinity
	-Infinity

	Propagation Condition 
	
	ETU30

	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 
[image: image403.wmf]oc

N

 to be fulfilled.

Note 4:
Io levels have been derived from other parameters and are given for information purpose. These are not settable test parameters.


Table 9.4.6.1.5-2: Cell-specific test parameters for E-UTRAN TDD inter-frequency RSTD measurement reporting delay under fading propagation conditions during T2 and T3

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2
	2

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	OP.2 TDD
	OP.2 TDD
	N/A

	PBCH_RA
	dB
	0
	0
	0
	N/A

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	

	PHICH_RA
	
	
	
	
	

	PHICH_RB
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	

	OCNG_RA Note 1
	
	
	
	
	

	OCNG_RB Note 1 
	
	
	
	
	

	PRS_RA
	dB
	-3
	N/A
	N/A
	3
	3
	N/A
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 Note 3
	dBm/

15 kHz
	-98
	-95
	-98
	-95
	-98
	-95

	PRS 
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	dB
	-12
	-Infinity
	-Infinity
	-13
	-14
	-Infinity

	PRS 
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 Note 4
	dB
	-12
	-Infinity
	-Infinity
	-13
	-14
	-Infinity

	Io Note 4
	dBm/

9 MHz
	-70.17
	-67.13
	-70.19
	-70.18
	-70.19
	-70.18

	PRP Note 4
	dBm/

15 kHz
	-110
	-Infinity
	-Infinity
	-108
	-112
	-Infinity

	RSRP Note 4
	dBm/ 15 kHz
	-110
	-110
	-114
	-108
	-112
	-Infinity 
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 Note 4
	dB
	-9
	-9
	-14
	-13
	-14
	-Infinity

	Propagation Condition
	
	ETU30

	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 
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 to be fulfilled.

Note 4:
If PRS_RA is not “N/A”,
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, Io, RSRP and PRP levels have been derived from other parameters and are given for information purpose. If PRS_RA is “N/A”, Io and RSRP levels have been derived from other parameters and are given for information purpose. These are not settable test parameters. Interference conditions shall be applied to all PRS symbols of DL positioning subframes.


The response time is defined in clause 9.4.4.1.5.

The test tolerances are defined in clauses C.1.3 and C4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

9.4.6.2
TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2




9.4.6.2.1
Test purpose

To verify that the RSTD measurement reporting delay for UE Category M2 meets the performance requirements in an environment with fading propagation conditions.

9.4.6.2.2
Test applicability

This test applies to E-UTRA TDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA, inter-frequency RSTD measurements and CE Mode B. 

9.4.6.2.3
Minimum conformance requirements

Same as in clause 9.4.6.1.3.

The inter-frequency requirements in this clause shall apply for all TDD special subframe configurations specified in TS 36.211 [26] and for the TDD uplink-downlink configurations as specified in Table 9.4.6.2.3-1.

Table 9.4.6.2.3-1: TDD uplink-downlink subframe configurations applicable for TDD inter-frequency requirements

	PRS Transmission Bandwidth [RB]
	Applicable TDD uplink-downlink configurations 

	6
	1, 2, 3, 4 and 5

	24
	0, 1, 2, 3, 4, 5 and 6

	Note:
Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [26].


The normative reference for this requirement is TS 36.133 [23] clause 8.16.3.2.2 and A.8.13.8.

9.4.6.2.4
Test description

9.4.6.2.4.1
Initial conditions

Same as in clause 9.4.1.1.4.1 but replacing Table 9.4.1.1.4.1-1 with Table 9.4.6.2.4.1-1.

Table 9.4.6.2.4.1-1: General test parameters for E-UTRAN TDD inter-frequency RSTD measurement reporting delay under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cells
	
	Cell 2 and Cell 3
	Cell 2 and Cell 3 appear at random places in the neighbour cell list in the OTDOA 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.

	MPDCCH
	
	DL Reference Measurement Channel R.16 TDD
	As specified in TS 36.521-3 [25] clause A.7.3

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image411.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Gap pattern Id
	
	0
	As specified in TS 36.133 [23] Table 8.1.2.1-1. Applies for measurements on Cell 2 and Cell 3

	Gap offset
	
	9
	As specified in TS 36.331 [22], Clause 6.3.5

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	PRS configuration index 
[image: image412.wmf]PRS
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 Note 2
	
	Cell 1: 142,
Cell 2, Cell 3: 152
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
[image: image413.wmf]160
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 DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	4
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	Physical cell ID PCI Note 2
	
	(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 Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 9.4.1.1.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	(s
	Cell 2 to Cell 1: 1

Cell 3 to Cell 1: -1
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	(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 OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

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

	PRS muting info Note 2
	
	Cell 1: ‘1111111100000000’

Cell 2: ‘0000000011111111’

Cell 3: ‘1111111100000000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

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

	T2
	s
	20.48
	5.12
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	20.48
	5.12
	The length of the time interval that follows immediately after time interval T2

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, and “PRS muting info” are settable parameters and also parameters signalled in LPP. The values to be used for “Physical cell ID PCI” are as follows: Cell 1: 0, Cell 2: 6, Cell 3: 12. For all the values to be used in LPP see Table 9.4.1.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.1.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.


9.4.6.2.4.2
Test procedure

Same as in clause 9.4.1.1.4.2 but using condition CEModeB and with the following additional step:

14.
Repeat step 1-13 for each sub-test in Table 9.4.2.2.4.1-1 as appropriate.

9.4.6.2.4.3
Message contents

Same as in clause 9.4.4.2.4.3.

9.4.6.2.5
Test requirement

The primary level settings including test tolerances for the test are defined in clause 9.4.6.1.5.

For Test 1, the response time is defined in clause 9.4.6.1.5.

For Test 2, the response time including test tolerance is 11.3 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 reporting delay plus (T, where (T = Nrepx TTIDCCH = Nrepx 75 ms, giving a value of 10390 ms. This is rounded up to the next allowed LPP value of 11 seconds. The RSTD measurement reporting delay in the test is derived from the following expression 
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=40 and 
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=16 are the parameters specified in clause 9.4.1.1.3, Table 9.4.1.1.3‑1 and Note 4 of Table 9.4.6.2.4.1-1. This gives the total RSTD reporting delay of 10240 ms for the 15 neighbour cells including Cell 2 and Cell 3 with respect to the reference cell, Cell 1.

The test tolerances are defined in clauses C.1.3 and C4.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.7
FDD inter-frequency RSTD Measurement Accuracy in CE Mode A

9.4.7.1
FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M1

Editor’s note: This test is incomplete. The following aspects are missing:

The core requirements in TS 36.133 contain square brackets



9.4.7.1.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M1 is within the specified limits in normal coverage mode in an environment with fading propagation conditions.

9.4.7.1.2
Test applicability

This test applies to E-UTRA FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements. 

9.4.7.1.3
Minimum conformance requirements

The accuracy requirements in Table 9.4.7.1.3-1 are valid under the following conditions:

Conditions defined in 36.101 [2] Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|dBm according to Annex E.3.1 for a corresponding Band

There are no measurement gaps overlapping with the PRS subframes of the measured serving cell.

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [4] is less than 5 µs.

Table 9.4.7.1.3-1: RSTD inter-frequency measurement accuracy for CEModeA

	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS
bandwidth, which is minimum of serving cell channel bandwidth and the PRS bandwidths of the reference cell and the measured neighbour cell i
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i 
	The number of consecutive downlink subframes NPRS among the reference cell and the measured neighbour cell i  as defined in [24]
	Io Note 4 range

	
	
	
	
	
	E-UTRA operating band groups Note 5
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	
	dBm/15kHz 
	dBm/BWChannel

	[(21]
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	≥ 6
	≥ 12
	≥4
	FDD-M1_A, TDD-M1_A
	-121
	-50

	
	
	
	
	
	FDD-M1_B
	-120.5
	-50

	
	
	
	
	
	FDD-M1_C, TDD-M1_C
	-120
	-50

	
	
	
	
	
	FDD-M1_D
	-119.5
	-50

	
	
	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	-50

	
	
	
	
	
	FDD-M1_F
	-118.5
	-50

	
	
	
	
	
	FDD-M1_G
	-118
	-50

	
	
	
	
	
	FDD-M1_H
	-117.5
	-50

	
	
	
	
	
	FDD-M1_N
	-114.5
	-50

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [26].

NOTE 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4]. 

NOTE 4:
The Io is defined in PRS positioning subframes. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same subframe.

NOTE 5:
E-UTRA operating band groups are as defined in Section 4.4.2.



The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.17 and A.9.8.26.

9.4.7.1.4
Test description

9.4.7.1.4.1
Initial conditions

Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.1.

Channel bandwidth to be tested: 10 MHz as defined in TS 36.508 [18] clause 4.3.1.

1.
Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 using only the main Tx/Rx antenna of the UE.

2.
The general test parameter settings are set up according to Table 9.4.7.1.4.1-1.

3.
Propagation conditions are set according to clause 4.7.2.1.

4.
Message contents are defined in clause 9.4.7.1.4.3.

5.
Cell 1 is the serving cell and OTDOA assistance data reference cell; Cell 2 is the neighbour cell. Cell 1 is on RF channel 1 and Cell 2 is on RF channel 2. The assistance data neighbour cell list includes in total 15 cells, where 14 of the cells are not simulated (dummy cells; as defined in 3GPP TS 37.571‑5 [20], clause 7.2.5).

6.
The true RSTD (which is the receive time difference for frame 0 between cell 2 and cell 1 as seen at the UE antenna connector) is set to the following values:



Test 1: -92 Ts (about -3 s)
Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.4.7.1.4-1 for each test.

Table 9.4.7.1.4.1-1: General test parameters for E-UTRAN FDD inter-frequency RSTD measurement Accuracy under fading propagation conditions.

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	MPDCCH
	
	R.16 FDD
	As specified in TS 36.521-3 [25] clause A.7.1

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image418.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cell
	
	Cell 2
	One carrier frequency is used.

	E-UTRA RF Channel Number
	
	Cell 1: 1

Cell 2: 2
	The two cells are on different frequencies.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	Number of consecutive downlink positioning subframes 
[image: image419.wmf]PRS

N

 Note 2
	
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

	Physical cell ID PCI Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	

	prs-SubframeOffset
	
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	Including the reference cell
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	ms
	15360
	Derived according to the RSTD measurement requirements  specified in section 9.4.7.1.3

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.7.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: 6. For all the values to be used in LPP see Table 9.4.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.7.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

Note 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.4.7.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 15510 ms. This is rounded up to the next allowed LPP value of 16 seconds.


9.4.7.1.4.2
Test procedure

The test consists of a set-up period and a measurement period. Cell 1 and Cell 2 are both active during the complete test. The beginning of the measurement period shall be aligned with the first PRS positioning subframe of a positioning occasion in the reference cell. 

NOTE:
The information on when PRS is muted is conveyed to the UE using PRS muting information in the OTDOA assistance data.

The OTDOA-RequestLocationInformation message and the OTDOA assistance data as defined in clause 9.4.7.1.4.3 shall be provided to the UE during the set-up period. The last TTI containing the OTDOA-RequestLocationInformation message shall be provided to the UE (T ms before the start of the measurement period, where (T = 150 ms is the maximum processing time of the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the UE.

1.
Ensure that the UE is in state Generic RB Established State 3A-RF-CE according to 3GPP TS 36.508 [18] clause 7.2A.3AA.

2.
The SS shall send a RESET UE POSITIONING STORED INFORMATION message.

3.
Set the parameters according to Table 9.4.7.1.5-1. Propagation conditions are set according to clause 4.7.2.1.

4.
The SS shall transmit an RRCConnectionReconfiguration message with the measurement gap configuration.

5.
The UE shall transmit RRCConnectionReconfigurationComplete message.

6.
The SS shall transmit an LPP REQUEST CAPABILITIES message.

7.
The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities supported by the UE in the OTDOA-ProvideCapabilities IE.

8.
The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the OTDOA‑ProvideAssistanceData IE. If the UE message at step 7 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.

9.
The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the OTDOA‑RequestLocationInformation IE such that the UE receives the message (T ms before the start of T2, where (T = 150 ms.

10.
The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the OTDOA‑ProvideLocationInformation IE.

11.
If the UE message at step 10 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.

12.
The SS shall check the rstd value for Cell 2 in the OTDOA-SignalMeasurementInformation IE according to Table 9.4.7.1.5-2. 

13.
Repeat steps 2-12 until the confidence level according to Annex D is achieved.

14.
Repeat step 1-13 for each sub-test in Table 9.4.7.1.5-1 as appropriate.

9.4.7.1.4.3
Message contents

Same as in clause 9.3.7.1.4.3 with the following exceptions.

Table 9.4.7.1.4.3-1: MeasGapConfig-GP1: FDD-FDD inter-frequency RSTD Measurement Accuracy
	Derivation Path: TS 36.508 [18] clause 4.6.6, Table 4.6.6-1A: MeasGapConfig-GP1

	Information Element
	Value/remark
	Comment
	Condition

	MeasGapConfig-GP1 ::= CHOICE {
	
	
	

	 setup SEQUENCE {
	
	
	

	   gapOffset CHOICE {
	
	
	

	     gp0 
	9
	TGRP = 40 ms
	

	   }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.7.1.4.3-2: LPP RequestLocationInformation

	Derivation Path: Table 9.3.7.1.4.3-4

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              qos SEQUENCE {
	
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	16
	See Note 5 in Table 9.4.7.1.4.1-1
	

	                 }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.4.7.1.5
Test requirement

Table 9.4.7.1.5-1 defines the primary level settings including test tolerances for the test.

The RSTD FDD inter-frequency accuracy test shall meet the reported values in Table 9.4.7.1.5-2

Table 9.4.7.1.5-1: Cell Specific Test Parameters for inter frequency RSTD Tests for E-UTRAN FDD

	Parameter
	Unit
	Test1
	Test2

	
	
	Cell1
	Cell2
	Cell1
	Cell2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2

	Gap offset
	
	151
	N/A
	151
	N/A

	Gap pattern
	
	#0
	N/A
	#0
	N/A

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OP.6 FDD
	OP.21 FDD
	OP.6 FDD

	PRS configuration Index 
[image: image423.wmf]PRS
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, as defined in TS 36.211
	
	142
	152
	142
	152

	PBCH_RA
	dB
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	

	PRS_RA
	dB
	0
	0
	0
	0
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Note2
	dBm/15 kHz
	-98 
	-98
	-98 
	-98

	PRS 
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	dB
	-1
	-11
	-1
	-11

	PRS 
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 Note3
	dB
	-1
	-11
	-1
	-11

	Io Note3
	dBm/9 MHz
	-69.68
	-70.16
	-69.68
	-70.16

	PRP Note3
	dBm/15kHz
	-99
	-109
	-99
	-109
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 Note 3
	dB
	-1
	-11
	-1
	-11

	RSRP Note 3
	dBm/15kHz
	-99
	-109
	-99
	-109

	Propagation condition
	
	AWGN

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).
Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
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, Io, RSRP and PRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS


Table 9.4.7.1.5-2: RSTD FDD inter-frequency accuracy requirements for the reported values

	
	Test 1

	Lowest reported value 
	[RSTD_6443]

	Highest reported value 
	[RSTD_6485]


The test tolerances are defined in clauses C.1.3 and C4.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.7.2
FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M2

Editor’s note: This test is incomplete. The following aspects are missing:

The core requirements in TS 36.133 contain square brackets



9.4.7.2.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M2 is within the specified limits in normal coverage mode in an environment with fading propagation conditions.

9.4.7.2.2
Test applicability

This test applies to E-UTRA FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements. 

9.4.7.2.3
Minimum conformance requirements

The accuracy requirements in Table 9.4.7.2.3-1 are valid under the following conditions:

Conditions defined in 36.101 [2] Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|dBm according to Annex E.2 for a corresponding Band

There are no measurement gaps overlapping with the PRS subframes of the measured serving cell.

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [4] is less than 5 µs.

Table 9.4.7.2.3-1: RSTD inter-frequency measurement accuracy for CEModeA

	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS
bandwidth, which is minimum of serving cell channel bandwidth and the PRS bandwidths of the reference cell and the measured neighbour cell i
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i 
	The number of consecutive downlink subframes NPRS among the reference cell and the measured neighbour cell i  as defined in [24]
	Io Note 4 range

	
	
	
	
	
	E-UTRA operating band groups Note 5
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	
	dBm/15kHz 
	dBm/BWChannel

	[(21]
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	≥ 6
	≥ 12
	≥ 4
	FDD-M1_A, TDD-M1_A
	-121
	-50

	
	
	
	
	
	FDD-M1_B
	-120.5
	-50

	
	
	
	
	
	FDD-M1_C, TDD-M1_C
	-120
	-50

	
	
	
	
	
	FDD-M1_D
	-119.5
	-50

	
	
	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	-50

	
	
	
	
	
	FDD-M1_F
	-118.5
	-50

	
	
	
	
	
	FDD-M1_G
	-118
	-50

	
	
	
	
	
	FDD-M1_H
	-117.5
	-50

	
	
	
	
	
	FDD-M1_N
	-114.5
	-50

	[(10]
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	( 24
	≥ 4
	≥ 2
	Note 6
	Note 6
	Note 6

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [26].

NOTE 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4]. 

NOTE 4:
The Io is defined in PRS positioning subframes. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same subframe.

NOTE 5:
E-UTRA operating band groups are as defined in Section 4.4.2.
NOTE 6:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the PRS bandwidth ≥ 6 RB.


The normative reference for this requirement is TS 36.133 [23] clause 9.1.25.4 and A.9.8.20.

9.4.7.2.4
Test description

9.4.7.2.4.1
Initial conditions

Same as in clause 9.4.7.1.4.1 adding Test 2 and replacing Table 9.4.7.1.4.1-1 with Table 9.4.7.2.4.1-1.

The true RSTD (which is the receive time difference for frame 0 between cell 2 and cell 1 as seen at the UE antenna connector) is set to the following values:



Test 1: -92 Ts (about -3 s)



Test 2: 92 Ts (about 3 s)
Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.4.7.2.4-1 for each test.

Table 9.4.7.2.4.1-1: General test parameters for E-UTRAN FDD inter-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test3
	

	M-PDCCH parameters
	
	R.16 FDD
	R.16 FDD
	As specified in TS 36.521-3 [25] clause A.7.1.

	mPDCCH-startSF-UESS
	
	10
	10
	Parameter G in [image: image431.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	Reference cell
	
	Cell 1 
	

	Neighbour cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	Cell 1: 1

Cell 2: 2
	The two cells are on different frequencies.

	System channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	50 Note 4
	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4].

	Number of consecutive positioning downlink subframes 
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 Note 2
	
	4
	2
	As defined in TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	

	prs-SubframeOffset
	
	10
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	 Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The number of cells includes the reference cell
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 Note 5
	ms
	15360
	10240
	Derived according to the RSTD measurement requirements  specified in section 9.4.7.2.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: 6. For all the values to be used in LPP see Table 9.4.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.3.4.1.
NOTE 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

NOTE 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.4.7.2.4.3-1. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 15510 ms for Test 1 and 10390 ms for Test 2. This is rounded up to the next allowed LPP value of 16 and 11 seconds, respectively.


9.4.7.2.4.2
Test procedure

Same as in clause 9.4.7.1.4.2.

9.4.7.2.4.3
Message contents

Same as in clause 9.4.7.1.4.3 with the following exceptions:

Table 9.4.7.2.4.3-1: LPP RequestLocationInformation

	Derivation Path: Table 9.4.7.1.4.3-4

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              qos SEQUENCE {
	
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	16
	See Note 5 in Table 9.4.7.2.4.1-1
	Test 1

	                   time
	11
	See Note 5 in Table 9.4.7.2.4.1-1
	Test 2

	                 }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.4.7.2.5
Test requirement

Same as in clause 9.4.7.1.5 but replacing Table 9.4.7.1.5-2 with Table 9.4.7.2.5-1:

Table 9.4.7.2.5-1: RSTD FDD inter-frequency accuracy requirements for the reported values

	
	Test 1
	Test 2

	Lowest reported value 
	[RSTD_6443]
	[RSTD_6428]

	Highest reported value 
	[RSTD_6485]
	[RSTD_6466]


For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.8
HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode A

9.4.8.1
HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M1

Editor’s note: This test is incomplete. The following aspects are missing:

The core requirements in TS 36.133 contain square brackets



9.4.8.1.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M1 is within the specified limits normal coverage mode in an environment with fading propagation conditions.

9.4.8.1.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements. 

9.4.8.1.3
Minimum conformance requirements

Same as in clause 9.4.7.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.17 and A.9.8.27.

9.4.8.1.4
Test description

9.4.8.1.4.1
Initial conditions

Same as in clause 9.4.7.1.4.1 but replacing Table 9.4.7.1.4.1-1 with Table 9.4.8.1.4.1-1

Table 9.4.8.1.4.1-1: General test parameters for E-UTRAN HD-FDD inter-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	MPDCCH
	
	R.6 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image436.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cell
	
	Cell 2
	One carrier frequency is used.

	E-UTRA RF Channel Number
	
	Cell 1: 1

Cell 2: 2
	The two cells are on different frequencies.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	Number of consecutive downlink positioning subframes 
[image: image437.wmf]PRS

N

 Note 2
	
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

	Physical cell ID PCI Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	

	prs-SubframeOffset
	
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	Including the reference cell
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	ms
	15360
	Derived according to the RSTD measurement requirements  specified in section 9.4.7.1.3

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.7.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: 6. For all the values to be used in LPP see Table 9.4.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.7.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

Note 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.4.7.1.4.3-3. The value of the LPP time IE is set to 
[image: image440.wmf]UTRAN

-

E

 

FDD,

-

D

InterFreqH

 

RSTD

T

 + T ms, where T = 150 ms, giving a value of 15510 ms. This is rounded up to the next allowed LPP value of 16 seconds.


9.4.8.1.4.2
Test procedure

Same as in clause 9.4.7.1.4.2.

9.4.8.1.4.3
Message contents

Same as in clause 9.4.7.1.4.3

9.4.8.1.5
Test requirement

Same as in clause 9.4.7.1.5.

9.4.8.2
HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M2

Editor’s note: This test is incomplete. The following aspects are missing:

The core requirements in TS 36.133 contain square brackets


9.4.8.2.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M2 is within the specified limits normal coverage mode in an environment with fading propagation conditions.

9.4.8.2.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements. 

9.4.8.2.3
Minimum conformance requirements

Same as in clause 9.4.7.2.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.25.1 and A.9.8.27.

9.4.8.2.4
Test description

9.4.8.2.4.1
Initial conditions

Same as in clause 9.4.7.2.4.1 but replacing Table 9.4.7.2.4.1-1 with Table 9.4.8.2.4.1-1.

Table 9.4.8.2.4.1-1: General test parameters for E-UTRAN HD-FDD inter-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test3
	

	M-PDCCH parameters
	
	R.6 HD-FDD
	R.6 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2.

	mPDCCH-startSF-UESS
	
	10
	10
	Parameter G in [image: image441.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	Reference cell
	
	Cell 1 
	

	Neighbour cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	Cell 1: 1

Cell 2: 2
	The two cells are on different frequencies.

	System channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	50 Note 4
	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4].

	Number of consecutive positioning downlink subframes 
[image: image442.wmf]PRS

N

 Note 2
	
	4
	2
	As defined in TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	

	prs-SubframeOffset
	
	10
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	 Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The number of cells includes the reference cell
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	ms
	15360
	10240
	Derived according to the RSTD measurement requirements  specified in section 9.4.7.2.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: 6. For all the values to be used in LPP see Table 9.4.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.3.4.1.
NOTE 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

NOTE 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.4.7.2.4.3-1. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 15510 ms for Test 1 and 10390 ms for Test 2. This is rounded up to the next allowed LPP value of 16 and 11 seconds, respectively.


9.4.8.2.4.2
Test procedure

Same as in clause 9.4.7.1.4.2.

9.4.8.2.4.3
Message contents

Same as in clause 9.4.7.1.4.3.

9.4.8.2.5
Test requirement

Same as in clause 9.4.7.2.5.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.9
TDD inter-frequency RSTD Measurement Accuracy in CE Mode A

9.4.9.1
TDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M1

Editor’s note: This test is incomplete. The following aspects are missing:

The core requirements in TS 36.133 contain square brackets


9.4.9.1.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M1 is within the specified limits in normal coverage mode in an environment with fading propagation conditions.

9.4.9.1.2
Test applicability

This test applies to E-UTRA TDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements. 

9.4.9.1.3
Minimum conformance requirements

Same as in clause 9.4.7.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.17 and A.9.8.28.

9.4.9.1.4
Test description

9.4.9.1.4.1
Initial conditions

Same as in clause 9.4.7.1.4.1 but replacing Table 9.4.7.1.4.1-1 with Table 9.4.9.1.4.1-1

Table 9.4.9.1.4.1-1: General test parameters for E-UTRAN TDD inter-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	MPDCCH
	
	R.14 TDD
	As specified in TS 36.521-3 [25] clause A.7.3

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image446.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cell
	
	Cell 2
	One carrier frequency is used.

	E-UTRA RF Channel Number
	
	Cell 1: 1

Cell 2: 2
	The two cells are on different frequencies.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	Number of consecutive downlink positioning subframes 
[image: image447.wmf]PRS
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 Note 2
	
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

	Physical cell ID PCI Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	

	prs-SubframeOffset
	
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	TDD uplink-downlink configuration
	
	1
	As specified in TS 36.211 [26], Clause 4.2; corresponds to a configuration with 5 ms switch-point periodicity and two downlink consecutive subframes

	TDD special subframe configuration
	
	6
	As specified in TS 36.211 [26], Clause 4.2; corresponds to DwPTS of 
[image: image448.wmf]s

19760

T

×

 and UpPTS of 
[image: image449.wmf]s

4384

T

×



	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	Including the reference cell
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	ms
	15360
	Derived according to the RSTD measurement requirements  specified in section 9.4.7.1.3

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.7.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: 6. For all the values to be used in LPP see Table 9.4.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.7.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

Note 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.4.7.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 15510 ms. This is rounded up to the next allowed LPP value of 16 seconds.


9.4.9.1.4.2
Test procedure

Same as in clause 9.4.7.1.4.2.

9.4.9.1.4.3
Message contents

Same as in clause 9.4.7.1.4.3

9.4.9.1.5
Test requirement

Table 9.4.9.1.5-1 defines the primary level settings including test tolerances for the test.

The RSTD FDD inter-frequency accuracy test shall meet the reported values in Table 9.4.9.1.5-2

Table 9.4.9.1.5-1: Cell Specific Test Parameters for inter frequency RSTD Tests for E-UTRAN TDD

	Parameter
	Unit
	Test1
	Test2

	
	
	Cell1
	Cell2
	Cell1
	Cell2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2

	Gap offset
	
	151
	N/A
	151
	N/A

	Gap pattern
	
	#0
	N/A
	#0
	N/A

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	OP.2 TDD
	OP.11 TDD
	OP.2 TDD

	PRS configuration Index 
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, as defined in TS 36.211
	
	142
	152
	142
	152

	PBCH_RA
	dB
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	

	PRS_RA
	dB
	0
	0
	0
	0
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	dBm/15 kHz
	-98 
	-98
	-98 
	-98

	PRS 
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	dB
	-1
	-11
	-1
	-11

	PRS 
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 Note3
	dB
	-1
	-11
	-1
	-11

	Io Note3
	dBm/9 MHz
	-69.68
	-70.16
	-69.68
	-70.16

	PRP Note3
	dBm/15kHz
	-99
	-109
	-99
	-109
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 Note 3
	dB
	-1
	-11
	-1
	-11

	RSRP Note 3
	dBm/15kHz
	-99
	-109
	-99
	-109

	Propagation condition
	
	AWGN

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).
Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
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, Io, RSRP and PRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS


Table 9.4.9.1.5-2: RSTD FDD inter-frequency accuracy requirements for the reported values

	
	Test 1

	Lowest reported value 
	[RSTD_6443]

	Highest reported value 
	[RSTD_6485]


The test tolerances are defined in clauses C.1.3 and C4.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.9.2
TDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M2

Editor’s note: This test is incomplete. The following aspects are missing:

The core requirements in TS 36.133 contain square brackets


9.4.9.2.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M2 is within the specified limits in normal coverage mode in an environment with fading propagation conditions.

9.4.9.2.2
Test applicability

This test applies to E-UTRA TDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements. 

9.4.9.2.3
Minimum conformance requirements

Same as in clause 9.4.7.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.25.1 and A.9.8.28.

9.4.9.2.4
Test description

9.4.9.2.4.1
Initial conditions

Same as in clause 9.4.7.2.4.1 but replacing Table 9.4.7.2.4.1-1 with Table 9.4.9.2.4.1-1.

Table 9.4.9.2.4.1-1: General test parameters for E-UTRAN TDD inter-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test3
	

	M-PDCCH parameters
	
	R.14 TDD
	R.14 TDD
	As specified in TS 36.521-3 [25] clause A.7.3.

	mPDCCH-startSF-UESS
	
	10
	10
	Parameter G in [image: image461.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	Reference cell
	
	Cell 1 
	

	Neighbour cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	Cell 1: 1

Cell 2: 2
	The two cells are on different frequencies.

	System channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	50 Note 4
	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4].

	Number of consecutive positioning downlink subframes 
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 Note 2
	
	4
	2
	As defined in TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	

	prs-SubframeOffset
	
	10
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	 Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	

	TDD uplink-downlink configuration
	
	1
	As specified in TS 36.211 [26], Clause 4.2; corresponds to a configuration with 5 ms switch-point periodicity and two downlink consecutive subframes

	TDD special subframe configuration
	
	6
	As specified in TS 36.211 [26], Clause 4.2; corresponds to DwPTS of 
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	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The number of cells includes the reference cell
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	ms
	15360
	10240
	Derived according to the RSTD measurement requirements  specified in section 9.4.7.2.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: 6. For all the values to be used in LPP see Table 9.4.7.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.3.4.1.
NOTE 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

NOTE 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.4.7.2.4.3-1. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 15510 ms for Test 1 and 10390 ms for Test 2. This is rounded up to the next allowed LPP value of 16 and 11 seconds, respectively.


9.4.9.2.4.2
Test procedure

Same as in clause 9.4.7.1.4.2.

9.4.9.2.4.3
Message contents

Same as in clause 9.4.7.1.4.3.

9.4.9.2.5
Test requirement

Same as in clause 9.4.9.1.5 but replacing Table 9.4.9.1.5-2 with Table 9.4.9.2.5-1:

Table 9.4.9.2.5-1: RSTD FDD inter-frequency accuracy requirements for the reported values

	
	Test 1
	Test 2

	Lowest reported value 
	[RSTD_6443]
	[RSTD_6428]

	Highest reported value 
	[RSTD_6485]
	[RSTD_6466]


For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.10
FDD inter-frequency RSTD Measurement Accuracy in CE Mode B

9.4.10.1
FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M1

Editor’s note: This test is incomplete. The following aspects are missing:

The core requirements in TS 36.133 contain square brackets


9.4.10.1.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M1 is within the specified limits in enhanced coverage mode in an environment with fading propagation conditions.

9.4.10.1.2
Test applicability

This test applies to E-UTRA FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA, inter-frequency RSTD measurements and CE Mode B. 

9.4.10.1.3
Minimum conformance requirements

The accuracy requirements in Table 9.4.10.1.3-1 are valid under the following conditions:

Conditions defined in 36.101 [2] Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|dBm according to Annex E.3.1 for a corresponding Band

There are no measurement gaps overlapping with the PRS subframes of the measured serving cell.

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [4] is less than 5 µs.

Table 9.4.10.1.3-1: RSTD inter-frequency measurement accuracy for CEModeB

	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS
bandwidth, which is minimum of serving cell channel bandwidth and the PRS bandwidths of the reference cell and the measured neighbour cell i 
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i 
	The number of consecutive downlink subframes NPRS among the reference cell and the measured neighbour cell i  as defined in [24]
	Io Note 4 range

	
	
	
	
	
	E-UTRA operating band groups Note 5
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	
	dBm/15kHz 
	dBm/BWChannel

	[(21]
	(PRS Ês/Iot)ref ≥-15dB

and

(PRS Ês/Iot)i ≥-15dB
	≥ 6
	≥ 30
	≥ 4
	FDD-M1_A, TDD-M1_A
	-121
	-50

	
	
	
	
	
	FDD-M1_B
	-120.5
	-50

	
	
	
	
	
	FDD-M1_C, TDD-M1_C
	-120
	-50

	
	
	
	
	
	FDD-M1_D
	-119.5
	-50

	
	
	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	-50

	
	
	
	
	
	FDD-M1_F
	-118.5
	-50

	
	
	
	
	
	FDD-M1_G
	-118
	-50

	
	
	
	
	
	FDD-M1_H
	-117.5
	-50

	
	
	
	
	
	FDD-M1_N
	-114.5
	-50

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [26].

NOTE 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4]. 

NOTE 4:
The Io is defined in PRS positioning subframes. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same subframe.

NOTE 5:
E-UTRA operating band groups are as defined in Section 4.4.2.




The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.18 and A.9.8.29.

9.4.10.1.4
Test description

9.4.10.1.4.1
Initial conditions

Same as in clause 9.4.7.1.4.1 but replacing Table 9.4.7.1.4.1-1 with Table 9.4.10.1.4.1-1.

Table 9.4.10.1.4.1-1: General test parameters for E-UTRAN FDD inter-frequency RSTD measurement Accuracy under fading propagation conditions.

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	MPDCCH
	
	R.18 FDD
	As specified in TS 36.521-3 [25] clause A.7.1

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image468.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cell
	
	Cell 2
	One carrier frequency is used.

	E-UTRA RF Channel Number
	
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	Number of consecutive downlink positioning subframes 
[image: image469.wmf]PRS

N

 Note 2
	
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

	Physical cell ID PCI Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	

	prs-SubframeOffset
	
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	Including the reference cell
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	ms
	40960
	Derived according to the RSTD measurement requirements  specified in section 9.4.10.1.3

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.10.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.4.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.10.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

Note 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.4.10.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 41210 ms. This is rounded up to the next allowed LPP value of 42 seconds.


9.4.10.1.4.2
Test procedure

Same as in clause 9.4.7.1.4.2 but using condition CEModeB.

9.4.10.1.4.3
Message contents

Same as in clause 9.4.7.1.4.3 with the following exceptions
Table 9.4.10.1.4.3-1: LPP RequestLocationInformation

	Derivation Path: Table 9.4.7.1.4.3-4

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              qos SEQUENCE {
	
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	42
	See Note 5 in Table 9.4.10.1.4.1-1
	

	                 }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.4.10.1.5
Test requirement

Table 9.4.10.1.5-1 defines the primary level settings including test tolerances for the test.

The RSTD FDD inter-frequency accuracy test shall meet the reported values in Table 9.4.10.1.5-2

Table 9.4.10.1.5-1: Cell Specific Test Parameters for inter frequency RSTD Tests for E-UTRAN FDD

	Parameter
	Unit
	Test1
	Test2

	
	
	Cell1
	Cell2
	Cell1
	Cell2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2

	Gap offset
	
	9
	N/A
	9
	N/A

	Gap pattern
	
	#0
	N/A
	#0
	N/A

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.21 FDD
	OP.6 FDD
	OP.21 FDD
	OP.6 FDD

	PRS configuration Index 
[image: image473.wmf]PRS
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, as defined in TS 36.211 [26]
	
	142
	152
	142
	152

	PBCH_RA
	dB
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	

	PRS_RA
	dB
	0
	0
	0
	0
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Note2
	dBm/15 kHz
	-98 
	-98
	-98 
	-98

	PRS 
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	dB
	-11
	-14
	-11
	-14

	PRS 
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 Note3
	dB
	-11
	-14
	-11
	-14

	Io Note3
	dBm/9 MHz
	-70.16
	-70.19
	-70.16
	-70.19

	PRP Note3
	dBm/15kHz
	-109
	-112
	-109
	-112
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 Note 3
	dB
	-11
	-14
	-11
	-14

	RSRP Note 3
	dBm/15kHz
	-109
	-112
	-109
	-112

	Propagation condition
	
	AWGN

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).
Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
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, Io, RSRP and PRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS


Table 9.4.10.1.5-2: RSTD FDD inter-frequency accuracy requirements for the reported values

	
	Test 1

	Lowest reported value 
	[RSTD_6443]

	Highest reported value 
	[RSTD_6485]


The test tolerances are defined in clauses C.1.3 and C4.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.10.2
FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M2

Editor’s note: This test is incomplete. The following aspects are missing:

The core requirements in TS 36.133 contain square brackets



9.4.10.2.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M2 is within the specified limits in enhanced coverage mode in an environment with fading propagation conditions.

9.4.10.2.2
Test applicability

This test applies to E-UTRA FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA, inter-frequency RSTD measurements and CE Mode B. 

9.4.10.2.3
Minimum conformance requirements

The accuracy requirements in Table 9.4.10.2.3-1 are valid under the following conditions:

Conditions defined in 36.101 [2] Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|dBm according to Annex E.2 for a corresponding Band

There are no measurement gaps overlapping with the PRS subframes of the measured serving cell.

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [4] is less than 5 µs.

Table 9.4.10.2.3-1: RSTD inter-frequency measurement accuracy for CEModeB

	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS
bandwidth, which is minimum of serving cell channel bandwidth and the PRS bandwidths of the reference cell and the measured neighbour cell i
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i 
	The number of consecutive downlink subframes NPRS among the reference cell and the measured neighbour cell i  as defined in [24]
	Io Note 4 range

	
	
	
	
	
	E-UTRA operating band groups Note 5
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	
	dBm/15kHz 
	dBm/BWChannel

	[(21]
	(PRS Ês/Iot)ref ≥-15dB

and

(PRS Ês/Iot)i ≥-13dB
	≥ 6
	≥ 30
	≥ 4
	FDD-M1_A, TDD-M1_A
	-121
	-50

	
	
	
	
	
	FDD-M1_B
	-120.5
	-50

	
	
	
	
	
	FDD-M1_C, TDD-M1_C
	-120
	-50

	
	
	
	
	
	FDD-M1_D
	-119.5
	-50

	
	
	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	-50

	
	
	
	
	
	FDD-M1_F
	-118.5
	-50

	
	
	
	
	
	FDD-M1_G
	-118
	-50

	
	
	
	
	
	FDD-M1_H
	-117.5
	-50

	
	
	
	
	
	FDD-M1_N
	-114.5
	-50

	[(10]
	(PRS Ês/Iot)ref ≥-15dB

and

(PRS Ês/Iot)i ≥-13dB
	( 24
	≥ 8
	≥ 2
	Note 6
	Note 6
	Note 6

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [26].

NOTE 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4]. 

NOTE 4:
The Io is defined in PRS positioning subframes. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same subframe.

NOTE 5:
E-UTRA operating band groups are as defined in Section 4.4.2.
NOTE 7:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the PRS bandwidth ≥ 6 RB.


The normative reference for this requirement is TS 36.133 [23] clause 9.1.25.2 and A.9.8.29.

9.4.10.2.4
Test description

9.4.10.2.4.1
Initial conditions

Same as in clause 9.4.10.1.4.1 adding Test 2 and replacing Table 9.4.10.1.4.1-1 with Table 9.4.10.2.4.1-1.

The true RSTD (which is the receive time difference for frame 0 between cell 2 and cell 1 as seen at the UE antenna connector) is set to the following values:



Test 1: -92 Ts (about -3 s)



Test 2: 92 Ts (about 3 s))
Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.4.10.2.4-1 for each test.

Table 9.4.10.2.4.1-1: General test parameters for E-UTRAN FDD inter-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test3
	

	M-PDCCH parameters
	
	R.18 FDD
	R.18 FDD
	As specified in TS 36.521-3 [25] clause A.7.1.

	mPDCCH-startSF-UESS
	
	10
	10
	Parameter G in [image: image481.wmf]G

r
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 which determines subframe k0 in which MPDCCH starts

	Reference cell
	
	Cell 1 
	

	Neighbour cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	One carrier frequency is used.

	System channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	50 Note 4
	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4].

	Number of consecutive positioning downlink subframes 
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 Note 2
	
	4
	2
	As defined in TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	

	prs-SubframeOffset
	
	10
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	 Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The number of cells includes the reference cell
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	ms
	40960
	10240
	Derived according to the RSTD measurement requirements  specified in section 9.4.10.2.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.4.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.3.4.1.
NOTE 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

NOTE 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.4.10.2.4.3-1. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 41210 ms for Test and 10390 ms for Test 2. This is rounded up to the next allowed LPP value of 42 and 11 seconds, respectively.


9.4.10.2.4.2
Test procedure

Same as in clause 9.4.7.1.4.2 but using condition CEModeB.

9.4.10.2.4.3
Message contents

Same as in clause 9.4.7.1.4.3 with the following exceptions:

Table 9.4.10.2.4.3-1: LPP RequestLocationInformation

	Derivation Path: Table 9.4.7.1.4.3-4

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    requestLocationInformation SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          requestLocationInformation-r9 SEQUENCE {
	
	
	

	            commonIEsRequestLocationInformation

            SEQUENCE {
	
	
	

	              qos SEQUENCE {
	
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	42
	See Note 5 in Table 9.4.10.2.4.1-1
	Test 1 

	                   time
	11
	See Note 5 in Table 9.4.10.2.4.1-1
	Test 2

	                 }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	


9.4.10.2.5
Test requirement

Same as in clause 9.4.10.1.5 but replacing Table 9.4.10.1.5-2 with Table 9.4.10.2.5-1:

Table 9.4.10.2.5-1: RSTD FDD inter-frequency accuracy requirements for the reported values

	
	Test 1
	Test 2

	Lowest reported value 
	[RSTD_6443]
	[RSTD_6428]

	Highest reported value 
	[RSTD_6485]
	[RSTD_6466]


For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.11
HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode B

9.4.11.1
HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M1

Editor’s note: This test is incomplete. The following aspects are missing:

The core requirements in TS 36.133 contain square brackets



9.4.11.1.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M1 is within the specified limits enhanced coverage mode in an environment with fading propagation conditions.

9.4.11.1.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA, inter-frequency RSTD measurements and CE Mode B. 

9.4.11.1.3
Minimum conformance requirements

Same as in clause 9.4.10.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.18 and A.9.8.30.

9.4.11.1.4
Test description

9.4.11.1.4.1
Initial conditions

Same as in clause 9.4.10.1.4.1 but replacing Table 9.4.10.1.4.1-1 with Table 9.4.11.1.4.1-1

Table 9.4.11.1.4.1-1: General test parameters for E-UTRAN HD-FDD inter-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	MPDCCH
	
	R.8 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.2

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image486.wmf]G
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 which determines subframe k0 in which MPDCCH starts

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cell
	
	Cell 2
	One carrier frequency is used.

	E-UTRA RF Channel Number
	
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	Number of consecutive downlink positioning subframes 
[image: image487.wmf]PRS

N

 Note 2
	
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

	Physical cell ID PCI Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	

	prs-SubframeOffset
	
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	Including the reference cell
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	ms
	40960
	Derived according to the RSTD measurement requirements  specified in section 9.4.10.1.3

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.10.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.4.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.10.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

Note 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.4.10.2.4.3-1. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 41210 ms. This is rounded up to the next allowed LPP value of 42 seconds.


9.4.11.1.4.2
Test procedure

Same as in clause 9.4.7.1.4.2 but using condition CEModeB.

9.4.11.1.4.3
Message contents

Same as in clause 9.4.10.1.4.3.

9.4.11.1.5
Test requirement

Same as in clause 9.4.10.1.5.

9.4.11.2
HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M2

Editor’s note: This test is incomplete. The following aspects are missing:

The core requirements in TS 36.133 contain square brackets



9.4.11.2.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M2 is within the specified limits enhanced coverage mode in an environment with fading propagation conditions.

9.4.11.2.2
Test applicability

This test applies to E-UTRA HD-FDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA, inter-frequency RSTD measurements and CE Mode B. 

9.4.11.2.3
Minimum conformance requirements

Same as in clause 9.4.10.2.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.25.2 and A.9.8.30.

9.4.11.2.4
Test description

9.4.11.2.4.1
Initial conditions

Same as in clause 9.4.10.2.4.1 but replacing Table 9.4.10.2.4.1-1 with Table 9.4.11.2.4.1-1.

Table 9.4.11.2.4.1-1: General test parameters for E-UTRAN HD-FDD inter-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test3
	

	M-PDCCH parameters
	
	R.8 HD-FDD
	R.8 HD-FDD
	As specified in TS 36.521-3 [25] clause A.7.1.

	mPDCCH-startSF-UESS
	
	10
	10
	Parameter G in [image: image491.wmf]G

r

T

×

=

max

 which determines subframe k0 in which MPDCCH starts

	Reference cell
	
	Cell 1 
	

	Neighbour cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	One carrier frequency is used.

	System channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	50 Note 4
	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4].

	Number of consecutive positioning downlink subframes 
[image: image492.wmf]PRS
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 Note 2
	
	4
	2
	As defined in TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	

	prs-SubframeOffset
	
	10
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	 Expected RSTD Note 1
	(s
	Cell 2: 1

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1

Other neighbour cells: randomly between -3 and 3
	

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The number of cells includes the reference cell
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 Note 5
	ms
	40960
	10240
	Derived according to the RSTD measurement requirements  specified in section 9.4.10.2.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.4.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.3.4.1.
NOTE 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

NOTE 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.4.10.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 41210 ms for Test and 10390 ms for Test 2. This is rounded up to the next allowed LPP value of 42 and 11 seconds, respectively.


9.4.11.2.4.2
Test procedure

Same as in clause 9.4.7.1.4.2 but using condition CEModeB.

9.4.11.2.4.3
Message contents

Same as in clause 9.4.10.2.4.3.

9.4.11.2.5
Test requirement

Same as in clause 9.4.10.2.5 but using Table 9.4.11.2.4.1-1 instead of 9.4.10.2.4.1-1.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.12
TDD inter-frequency RSTD Measurement Accuracy in CE Mode B

9.4.12.1
TDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M1

Editor’s note: This test is incomplete. The following aspects are missing:

The core requirements in TS 36.133 contain square brackets



9.4.12.1.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M1 is within the specified limits in enhanced coverage mode in an environment with fading propagation conditions.

9.4.12.1.2
Test applicability

This test applies to E-UTRA TDD UE Category M1 release 14 and forward that supports UE-assisted OTDOA, inter-frequency RSTD measurements and CE Mode B. 

9.4.12.1.3
Minimum conformance requirements

Same as in clause 9.4.10.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.21.18 and A.9.8.31.

9.4.12.1.4
Test description

9.4.12.1.4.1
Initial conditions

Same as in clause 9.4.10.1.4.1 but replacing Table 9.4.10.1.4.1-1 with Table 9.4.12.1.4.1-1

Table 9.4.12.1.4.1-1: General test parameters for E-UTRAN TDD inter-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	

	MPDCCH
	
	R.16 TDD
	As specified in TS 36.521-3 [25] clause A.7.3

	mPDCCH-startSF-UESS
	
	10
	Parameter G in [image: image496.wmf]G

r

T
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=

max

 which determines subframe k0 in which MPDCCH starts

	Reference cell
	
	Cell 1
	Reference cell is the cell in the OTDOA assistance data with respect to which the RSTD measurement is defined, as specified in 3GPP TS 36.214 [6] and 3GPP TS 36.355 [4]. The reference cell is the serving cell in this test case.

	Neighbour cell
	
	Cell 2
	One carrier frequency is used.

	E-UTRA RF Channel Number
	
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	PRS are transmitted over the system bandwidth

	Number of consecutive downlink positioning subframes 
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 Note 2
	
	4
	As defined in 3GPP TS 36.211 [26]. The number of subframes in a positioning occasion

	PRS muting info Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	Corresponds to prs-MutingInfo defined in TS 36.355 [4]

	Physical cell ID PCI Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	

	prs-SubframeOffset
	
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	Expected RSTD Note 1
	(s
	Cell 2: 1

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	TDD uplink-downlink configuration
	
	1
	As specified in TS 36.211 [26], Clause 4.2; corresponds to a configuration with 5 ms switch-point periodicity and two downlink consecutive subframes

	TDD special subframe configuration
	
	6
	As specified in TS 36.211 [26], Clause 4.2; corresponds to DwPTS of 
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	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	Including the reference cell
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	ms
	40960
	Derived according to the RSTD measurement requirements  specified in section 9.4.10.1.3

	Note 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.10.1.4.3-5 and TS 37.571-5 [20], clause 7.2.5.

Note 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.4.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

Note 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.4.10.1.4.1.

Note 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

Note 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.4.10.1.4.3-3. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 41210 ms. This is rounded up to the next allowed LPP value of 42 seconds.


9.4.12.1.4.2
Test procedure

Same as in clause 9.4.7.1.4.2 but using condition CEModeB.

9.4.12.1.4.3
Message contents

Same as in clause 9.4.10.1.4.3.

9.4.12.1.5
Test requirement

Table 9.4.12.1.5-1 defines the primary level settings including test tolerances for the test.

The RSTD TDD inter-frequency accuracy test shall meet the reported values in Table 9.4.12.1.5-2

Table 9.4.12.1.5-1: Cell Specific Test Parameters for inter frequency RSTD Tests for E-UTRAN TDD

	Parameter
	Unit
	Test1
	Test2

	
	
	Cell1
	Cell2
	Cell1
	Cell2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2

	Gap offset
	
	9
	N/A
	9
	N/A

	Gap pattern
	
	#0
	N/A
	#0
	N/A

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.11 TDD
	OP.2 TDD
	OP.11 TDD
	OP.2 TDD

	PRS configuration Index 
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, as defined in TS 36.211 [26]
	
	142
	152
	142
	152

	PBCH_RA
	dB
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	

	OCNG_RBNote1 
	
	
	
	
	

	PRS_RA
	dB
	0
	0
	0
	0
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Note2
	dBm/15 kHz
	-98 
	-98
	-98 
	-98

	PRS 
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	dB
	-11
	-14
	-11
	-14

	PRS 
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 Note3
	dB
	-11
	-14
	-11
	-14

	Io Note3
	dBm/9 MHz
	-70.16
	-70.19
	-70.16
	-70.19

	PRP Note3
	dBm/15kHz
	-109
	-112
	-109
	-112
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 Note 3
	dB
	-11
	-14
	-11
	-14

	RSRP Note 3
	dBm/15kHz
	-109
	-112
	-109
	-112

	Propagation condition
	
	AWGN

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).
Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
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[image: image510.wmf]ot

s

I

Ê

, Io, RSRP and PRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS


Table 9.4.12.1.5-2: RSTD TDD inter-frequency accuracy requirements for the reported values

	
	Test 1

	Lowest reported value 
	[RSTD_6443]

	Highest reported value 
	[RSTD_6485]


The test tolerances are defined in clauses C.1.3 and C4.

For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

9.4.12.2
TDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M2

Editor’s note: This test is incomplete. The following aspects are missing:

The core requirements in TS 36.133 contain square brackets



9.4.12.2.1
Test purpose

To verify that the RSTD measurement accuracy for UE Category M2 is within the specified limits in enhanced coverage mode in an environment with fading propagation conditions.

9.4.12.2.2
Test applicability

This test applies to E-UTRA TDD UE Category M2 release 14 and forward that supports UE-assisted OTDOA, inter-frequency RSTD measurements and CE Mode B. 

9.4.12.2.3
Minimum conformance requirements

Same as in clause 9.4.10.1.3.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.25.2 and A.9.8.31.

9.4.12.2.4
Test description

9.4.12.2.4.1
Initial conditions

Same as in clause 9.4.10.2.4.1 but replacing Table 9.4.10.2.4.1-1 with Table 9.4.12.2.4.1-1.

Table 9.4.12.2.4.1-1: General test parameters for E-UTRAN TDD inter-frequency RSTD measurement Accuracy under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test3
	

	M-PDCCH parameters
	
	R.16 TDD
	R.16 TDD
	As specified in TS 36.521-3 [25] clause A.7.3.

	mPDCCH-startSF-UESS
	
	10
	10
	Parameter G in [image: image511.wmf]G

r

T
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 which determines subframe k0 in which MPDCCH starts

	Reference cell
	
	Cell 1 
	

	Neighbour cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	One carrier frequency is used.

	System channel Bandwidth (BWchannel)
	MHz
	10
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50 Note 4
	50 Note 4
	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in TS 36.355 [4].

	Number of consecutive positioning downlink subframes 
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 Note 2
	
	4
	2
	As defined in TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1: ‘11110000’

Cell 2: ‘11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 0
	

	prs-SubframeOffset
	
	10
	10
	Number of subframes rounded to the closest integer. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset
	
	0
	0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell specified in TS 36.355 [4]

	 Expected RSTD Note 1
	(s
	Cell 2: 1 

Other neighbour cells: randomly between -3 and 3
	Cell 2: -1 

Other neighbour cells: randomly between -3 and 3
	

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	5
	

	TDD uplink-downlink configuration
	
	1
	As specified in TS 36.211 [26], Clause 4.2; corresponds to a configuration with 5 ms switch-point periodicity and two downlink consecutive subframes

	TDD special subframe configuration
	
	6
	As specified in TS 36.211 [26], Clause 4.2; corresponds to DwPTS of 
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	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The number of cells includes the reference cell
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	ms
	40960
	10240
	Derived according to the RSTD measurement requirements  specified in section 9.4.10.2.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 9.4.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: Test 1: 6, Test 2: 7, Test 3: 6, Test 4: 9. For all the values to be used in LPP see Table 9.4.10.1.4.3-4 and TS 37.571-5 [20], clause 7.2.5.

NOTE 3:
The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is not a settable parameter but is used to set the “true RSTD” values in step 6 of clause 9.1.3.4.1.
NOTE 4:
If the PRS transmission bandwidth is larger than the UE RF bandwidth, the UE is measuring RSTD within its RF bandwidth.

NOTE 5:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 9.4.10.2.4.3-1. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of 41210 ms for Test and 10390 ms for Test 2. This is rounded up to the next allowed LPP value of 42 and 11 seconds, respectively.


9.4.12.2.4.2
Test procedure

Same as in clause 9.4.7.1.4.2 but using condition CEModeB.

9.4.12.2.4.3
Message contents

Same as in clause 9.4.10.1.4.3.

9.4.12.2.5
Test requirement

Same as in clause 9.4.12.1.5 but replacing Table 9.4.12.1.5-2 with Table 9.4.12.2.5-1:

Table 9.4.12.2.5-1: RSTD TDD inter-frequency accuracy requirements for the reported values

	
	Test 1
	Test 2

	Lowest reported value 
	[RSTD_6443]
	[RSTD_6428]

	Highest reported value 
	[RSTD_6485]
	[RSTD_6466]


For the overall test to pass, the ratio of successful reported values in each sub-test shall be more than 90% with a confidence level of 95%.

< Unchanged sections omitted >

C.1
Acceptable uncertainty of Test System

The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified range, and the equipment under test to be measured with an uncertainty not exceeding the specified values. All ranges and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.

A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains 95 % of the performance of a population of test equipment.

It should be noted that the uncertainties in clause C.1 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.

C.1.1
Measurement of test environments

The measurement accuracy of the UE environmental test conditions, defined in Annex G or TS 36.508 [18] clause 4.1, shall be:

	Pressure
	5 kPa

	Temperature
	2 degrees

	Relative Humidity
	5 %

	DC Voltage
	1.0 %

	AC Voltage
	1.5 %

	Vibration
	10 %

	Vibration frequency
	0.1 Hz


The above values shall apply unless the test environment is otherwise controlled and the specification for the control of the test environment specifies the uncertainty for the parameter.

C.1.2
A-GNSS Minimum Performance requirements

Table C.1.1: Maximum Test System Uncertainty for A-GNSS Minimum Performance tests

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	5.2.1, 6.2.1, 7.1.1 Sensitivity Coarse Time Assistance
	Coarse Time Assistance
	200 ms
	

	
	Absolute GNSS signal level
	1 dB
	

	
	Position error
	0.05 m
	Position error consists of 0.05 m system uncertainty. The effect of position reporting resolution of approximately 1.2 m (see note) is not included in the allowable test system uncertainty but is included in the Test Parameter Relaxations since this resolution limitation limits the reporting capability of the UE. For simplicity the combined Test Parameter Relaxation is given as 1.3 m

	
	Response time
	 300 ms
	

	5.2.2, 6.2.2, 7.1.2 Sensitivity Fine Time Assistance
	Coarse Time Assistance
	200 ms
	

	
	Fine Time Assistance
	1 us
	

	
	Absolute GNSS signal level
	1 dB
	

	
	Position error
	0.05 m
	Position error as above

	
	Response time
	 300 ms
	

	5.3, 6.3, 7.2 Nominal Accuracy
	Coarse Time Assistance
	200 ms
	

	
	Absolute GNSS signal level
	1 dB
	

	
	Position error
	0.05 m
	Position error as above

	
	Response time
	 300 ms
	

	5.4, 6.4, 7.3 Dynamic Range
	Coarse Time Assistance
	200 ms
	

	
	Absolute GNSS signal level
	1 dB
	

	
	Relative GNSS signal level
	0.2 dB
	

	
	Position error
	0.05 m
	Position error as above

	
	Response time
	 300 ms
	

	5.5, 6.5, 7.4 Multi-path scenario
	Coarse Time Assistance
	200 ms
	

	
	Absolute GNSS signal level
	1 dB
	

	
	Relative GNSS signal level
	0.2 dB
	

	
	Position error
	0.05 m
	Position error as above

	
	Response time
	 300 ms
	

	5.6, 6.6, 7.5 Moving scenario and periodic update
	Absolute GNSS signal level
	1 dB
	

	
	Position error
	0.05 m
	Position error as above

	
	Differential response time
 100 ms
	 100 ms
	


NOTE:
For UE based mode the effect of position reporting resolution is given by:
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meters, where R is the radius of the earth and φ is the latitude of the location. For the GNSS scenarios defined in TS 37.571-5 [20] this equates to approximately Editor’s note: this needs checking once the GNSS scenarios are agreed [TBD] m. For simplicity this is given as 1.2 m.

For UE assisted mode it is assumed that the output from the WLS position solution calculation in Annex B is coded using the same position coding method as for UE based mode before being used to calculate position error. Therefore the effect of reporting resolution will be the same as for UE based mode. 

C.1.3
ECID and OTDOA Measurement requirements

Table C.1.3-1: Maximum Test System Uncertainty for ECID and OTDOA Measurement Requirements

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	8.1.1 E-UTRAN FDD UE Rx – Tx time difference case (Rel-9 to Rel-11)
	Noc ±1.0 dB averaged over BWConfig
Ês / Noc ±0.3 dB

±3Ts Uplink signal transmit timing relative to downlink
	Note:

Ês / Noc is the ratio of cell 1 signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [26]

	8.1.1A E-UTRAN FDD UE Rx – Tx time difference case (Rel-12 onwards)
	Same as 8.1.1
	Same as 8.1.1

	8.1.1B E-UTRAN FDD UE Rx – Tx time difference case for UE Category 1bis
	Same as 8.1.1
	Same as 8.1.1

	8.1.2 E-UTRAN TDD UE Rx – Tx time difference case (Rel-9 to Rel-11)
	Same as 8.1.1
	Same as 8.1.1

	8.1.2A E-UTRAN TDD UE Rx – Tx time difference case (Rel-12 onwards)
	Same as 8.1.1
	Same as 8.1.1

	8.1.2B E-UTRAN TDD UE Rx – Tx time difference case for UE Category 1bis
	Same as 8.1.1
	Same as 8.1.1

	8.1.3 E-UTRAN FDD UE Rx-Tx time difference under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
	Noc ±1.0 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB dB averaged over BWConfig
±3TS Uplink signal transmit timing relative to downlink
	Note:

Ês1 / Noc is the ratio of cell 1 signal / AWGN

Ês2 / Noc is the ratio of cell 2 signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [26]

	8.1.4 E-UTRAN TDD UE Rx-Tx time difference under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
	Same as 8.1.3
	Same as 8.1.3

	8.1.5 E-UTRAN FDD UE Rx–Tx time difference under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	Noc ±1.0 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB dB averaged over BWConfig
Ês3 / Noc ±0.3 dB dB averaged over BWConfig
±3Ts Uplink signal transmit timing relative to downlink
	Note:

Ês1 / Noc is the ratio of cell 1 signal / AWGN

Ês2 / Noc is the ratio of cell 1 signal / AWGN

Ês3 / Noc is the ratio of cell 1 signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [26]

	8.1.6 E-UTRAN TDD UE Rx–Tx time difference under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	Same as 8.1.5
	Same as 8.1.5

	8.1.7 E-UTRAN FDD UE Rx-Tx time difference case for Cat-M1/M2 UE in CEModeA
	Same as 8.1.1
	Same as 8.1.1

	8.1.8 E-UTRAN HD-FDD UE Rx-Tx time difference case for Cat-M1/M2 UE in CEModeA
	Same as 8.1.1
	Same as 8.1.1

	8.1.9 E-UTRAN TDD UE Rx-Tx time difference case for Cat-M1/M2 UE in CEModeA
	Same as 8.1.1
	Same as 8.1.1

	9.1.1 FDD RSTD Measurement Reporting Delay
	Noc ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc ±0.6 dB averaged over BWConfig 

Ês1 / Noc ±0.6 dB averaged over BWConfig
PRS Ês2 / Noc ±0.6 dB averaged over BWConfig 

Ês2 / Noc ±0.6 dB averaged over BWConfig
PRS Ês3 / Noc ±0.6 dB averaged over BWConfig 

Ês3 / Noc ±0.6 dB averaged over BWConfig
Response Time = ± 300 ms
	Note:

PRS Ês1 / Noc and Ês1 / Noc are the ratios of cell 1 signal / AWGN

PRS Ês2 / Noc and Ês2 / Noc are the ratios of cell 2 signal / AWGN 

PRS Ês3 / Noc and Ês3 / Noc are the ratios of cell 3 signal / AWGN

PRS Ês / Noc and Ês / Noc uncertainty for fading condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
PRS Ês / Noc and Ês / Noc uncertainty = SQRT (Signal-to-noise ratio

uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	9.1.1A FDD RSTD Measurement Reporting Delay for UE Category 1bis
	Same as 9.1.1
	

	9.1.2 TDD RSTD Measurement Reporting Delay
	Same as 9.1.1
	

	9.1.2A TDD RSTD Measurement Reporting Delay for UE Category 1bis
	Same as 9.1.1
	

	9.1.3 FDD RSTD Measurement Accuracy
	Noc ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
PRS Ês2 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB averaged over BWConfig 

Cell Timing Difference = ± 1 Ts
	Note:

PRS Ês1 / Noc and Ês1 / Noc are the ratios of cell 1 signal / AWGN

PRS Ês2 / Noc and Ês2 / Noc are the ratios of cell 2 signal / AWGN

	9.1.3A FDD RSTD Measurement Accuracy for UE Category 1bis
	Same as 9.1.3
	

	9.1.4 TDD RSTD Measurement Accuracy
	Same as 9.1.3
	

	9.1.4A TDD RSTD Measurement Accuracy for UE Category 1bis
	Same as 9.1.3
	

	9.2.1 FDD-FDD inter-frequency RSTD measurement reporting delay
	Noc1 ±1.0 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc1 ±0.6 dB averaged over BWConfig 

Ês1 / Noc1 ±0.6 dB averaged over BWConfig
PRS Ês2 / Noc2 ±0.6 dB averaged over BWConfig 

Ês2 / Noc2 ±0.6 dB averaged over BWConfig
PRS Ês3 / Noc2 ±0.6 dB averaged over BWConfig 

Ês3 / Noc2 ±0.6 dB averaged over BWConfig
Response Time = ± 300 ms
	Note:

PRS Ês1 / Noc1 and Ês1 / Noc1 are the ratios of cell 1 signal / AWGN for frequency 1

PRS Ês2 / Noc2 and Ês2 / Noc2 are the ratios of cell 2 signal / AWGN for frequency 2 

PRS Ês3 / Noc2 and Ês3 / Noc2 are the ratios of cell 3 signal / AWGN for frequency 2

PRS Ês / Noc and Ês / Noc uncertainty for fading condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
PRS Ês / Noc and Ês / Noc uncertainty = SQRT (Signal-to-noise ratio

uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	9.2.1A FDD-FDD inter-frequency RSTD measurement reporting delay for UE Category 1bis
	Same as 9.2.1
	

	9.2.2 TDD-TDD inter-frequency RSTD measurement reporting delay
	Same as 9.2.1
	

	9.2.2A TDD-TDD inter-frequency RSTD measurement reporting delay for UE Category 1bis
	Same as 9.2.1
	

	9.2.4 FDD-FDD inter frequency RSTD Accuracy
	Noc1 ±1.0 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
PRS Ês2 / Noc2 ±0.3 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB averaged over BWConfig 

Cell Timing Difference = ± 2 Ts
	Note:

PRS Ês1 / Noc1 and Ês1 / Noc1 are the ratios of cell 1 signal / AWGN for frequency 1

PRS Ês2 / Noc2 and Ês2 / Noc2 are the ratios of cell 2 signal / AWGN for frequency 2

	9.2.4A FDD-FDD inter frequency RSTD Accuracy for UE Category 1bis
	Same as 9.2.4
	

	9.2.5 TDD-TDD inter frequency RSTD Accuracy
	Same as 9.2.4
	

	9.2.5A TDD-TDD inter frequency RSTD Accuracy for UE Category 1bis
	Same as 9.2.4
	

	9.3.1.1 FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Same as 9.1.1
	Same as 9.1.1

	9.3.1.2 FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Same as 9.1.1
	Same as 9.1.1

	9.3.2.1 HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Same as 9.1.1
	Same as 9.1.1

	9.3.2.2 HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Same as 9.1.1
	Same as 9.1.1

	9.3.3.1 TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Same as 9.1.1
	Same as 9.1.1

	9.3.3.2 TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Same as 9.1.1
	Same as 9.1.1

	9.3.4.1 FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Same as 9.1.1
	Same as 9.1.1

	9.3.4.2 FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Same as 9.1.1
	Same as 9.1.1

	9.3.5.1 HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Same as 9.1.1
	Same as 9.1.1

	9.3.5.2 HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Same as 9.1.1
	Same as 9.1.1

	9.3.6.1 TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Same as 9.1.1
	Same as 9.1.1

	9.3.6.2 TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Same as 9.1.1
	Same as 9.1.1

	9.3.7.1 FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.1.3
	Same as 9.1.3

	9.3.7.2 FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.1.3
	Same as 9.1.3

	9.3.8.1 HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.1.3
	Same as 9.1.3

	9.3.8.2 HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.1.3
	Same as 9.1.3

	9.3.9.1 TDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.1.3
	Same as 9.1.3

	9.3.9.2 TDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.1.3
	Same as 9.1.3

	9.3.10.1 FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.1.3
	Same as 9.1.3

	9.3.10.2 FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.1.3
	Same as 9.1.3

	9.3.11.1 HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.1.3
	Same as 9.1.3

	9.3.11.2 HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.1.3
	Same as 9.1.3

	9.3.12.1 TDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.1.3
	Same as 9.1.3

	9.3.12.2 TDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.1.3
	Same as 9.1.3

	9.4.1.1 FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Same as 9.2.1
	Same as 9.2.1

	9.4.1.2 FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Same as 9.2.1
	Same as 9.2.1

	9.4.2.1 HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Same as 9.2.1
	Same as 9.2.1

	9.4.2.2 HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Same as 9.2.1
	Same as 9.2.1

	9.4.3.1 TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Same as 9.2.1
	Same as 9.2.1

	9.4.3.2 TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Same as 9.2.1
	Same as 9.2.1

	9.4.4.1 FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Same as 9.2.1
	Same as 9.2.1

	9.4.4.2 FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Same as 9.2.1
	Same as 9.2.1

	9.4.5.1 HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Same as 9.2.1
	Same as 9.2.1

	9.4.5.2 HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Same as 9.2.1
	Same as 9.2.1

	9.4.6.1 TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Same as 9.2.1
	Same as 9.2.1

	9.4.6.2 TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Same as 9.2.1
	Same as 9.2.1

	9.4.7.1 FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.2.4
	Same as 9.2.4

	9.4.7.2 FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.2.4
	Same as 9.2.4

	9.4.8.1 HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.2.4
	Same as 9.2.4

	9.4.8.2 HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.2.4
	Same as 9.2.4

	9.4.9.1 TDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.2.4
	Same as 9.2.4

	9.4.9.2 TDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.2.4
	Same as 9.2.4

	9.4.10.1 FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.2.4
	Same as 9.2.4

	9.4.10.2 FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.2.4
	Same as 9.2.4

	9.4.11.1 HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.2.4
	Same as 9.2.4

	9.4.11.2 HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.2.4
	Same as 9.2.4

	9.4.12.1 TDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.2.4
	Same as 9.2.4

	9.4.12.2 TDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.2.4
	Same as 9.2.4

	9.5.1 HD-FDD Intra frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in normal coverage
	Noc ±1.0 dB averaged over BWConfig
NPRS Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
NPRS Ês2 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB averaged over BWConfig 

Cell Timing Difference = ± 1 Ts
	Note:

NPRS Ês1 / Noc and Ês1 / Noc are the ratios of nCell 1 signal / AWGN

NPRS Ês2 / Noc and Ês2 / Noc are the ratios of nCell 2 signal / AWGN

	9.5.2 HD-FDD Intra frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in enhanced coverage
	Same as 9.5.1
	Same as 9.5.1

	9.5.3 HD-FDD Intra frequency RSTD Measurement Reporting Delay for NB-IOT Inband Mode in enhanced coverage
	TBD
	TBD

	9.6.1 HD-FDD Inter-Frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in normal coverage
	Noc1 ±1.0 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
NPRS Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
NPRS Ês2 / Noc2 ±0.3 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB averaged over BWConfig 

Cell Timing Difference = ± 2 Ts
	Note:

NPRS Ês1 / Noc1 and Ês1 / Noc1 are the ratios of nCell 1 signal / AWGN for frequency 1

NPRS Ês2 / Noc2 and Ês2 / Noc2 are the ratios of nCell 2 signal / AWGN for frequency 2

	9.6.2 HD-FDD Inter-Frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in enhanced coverage
	Same as 9.6.1
	Same as 9.6.1

	9.6.3 HD-FDD Inter frequency RSTD Measurement Reporting Delay for NB-IOT Inband Mode in enhanced coverage
	TBD
	TBD

	10.1 FDD RSTD Measurement Reporting Delay for Carrier Aggregation
	Noc1 ±1.0 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc1 ±0.6 dB averaged over BWConfig 

Ês1 / Noc1 ±0.6 dB averaged over BWConfig
PRS Ês2 / Noc2 ±0.6 dB averaged over BWConfig 

Ês2 / Noc2 ±0.6 dB averaged over BWConfig
PRS Ês3 / Noc2 ±0.6 dB averaged over BWConfig 

Ês3 / Noc2 ±0.6 dB averaged over BWConfig
Response Time = ± 300 ms
	Note:

PRS Ês1 / Noc1 and Ês1 / Noc1 are the ratios of cell 1 signal / AWGN for frequency 1

PRS Ês2 / Noc2 and Ês2 / Noc2 are the ratios of cell 2 signal / AWGN for frequency 2 

PRS Ês3 / Noc2 and Ês3 / Noc2 are the ratios of cell 3 signal / AWGN for frequency 2

PRS Ês / Noc and Ês / Noc uncertainty for fading condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
PRS Ês / Noc and Ês / Noc uncertainty = SQRT (Signal-to-noise ratio

uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	10.1A FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz
	Same as 10.1
	Same as 10.1

	10.1B FDD RSTD Measurement Reporting Delay Carrier Aggregation for 5 MHz +5 MHz Bandwidth
	Same as 10.1
	Same as 10.1

	10.1C FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.1
	Same as 10.1

	10.2 TDD RSTD Measurement Reporting Delay for Carrier Aggregation
	Same as 10.1
	Same as 10.1

	10.2A TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz
	Same as 10.1
	Same as 10.1

	10.2B TDD RSTD Measurement Reporting Delay Carrier Aggregation for 5 MHz +5 MHz Bandwidth
	Same as 10.1
	Same as 10.1

	10.2C TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.1
	Same as 10.1

	10.2D TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz +10 MHz Bandwidth
	Same as 10.1
	Same as 10.1

	10.3 FDD RSTD Measurement Accuracy for Carrier Aggregation
	Noc1 ±1.0 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
PRS Ês2 / Noc2 ±0.3 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB averaged over BWConfig 

PRS Ês3 / Noc2 ±0.3 dB averaged over BWConfig 

Ês3 / Noc2 ±0.3 dB averaged over BWConfig
Cell Timing Difference = ± 1 Ts
	Note:

PRS Ês1 / Noc1 and Ês1 / Noc1 are the ratios of cell 1 signal / AWGN for frequency 1

PRS Ês2 / Noc2 and Ês2 / Noc2 are the ratios of cell 2 signal / AWGN for frequency 2

PRS Ês3 / Noc2 and Ês3 / Noc2 are the ratios of cell 3 signal / AWGN for frequency 2

	10.3A FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz  (Rel-10 and Rel-11)
	Same as 10.3
	

	10.3A_1 FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-12 onwards)
	Same as 10.3
	Same as 10.3

	10.3B FDD RSTD Measurement Accuracy for Carrier Aggregation for 5 MHz+5 MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.3C FDD RSTD Measurement Accuracy for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.4 TDD RSTD Measurement Accuracy for Carrier Aggregation
	Same as 10.3
	

	10.4A TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-10 and Rel-11)
	Same as 10.3
	

	10.4A_1 TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-12 onwards)
	Same as 10.3
	Same as 10.3

	10.4B TDD RSTD Measurement Accuracy for Carrier Aggregation for 5 MHz+5 MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.4C TDD RSTD Measurement Accuracy for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.4D TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz+10 MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.5 FDD 3 DL CA RSTD Measurement Reporting Delay
	Noc1 ±1.0 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
Noc3 ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc1 ±0.6 dB averaged over BWConfig 

Ês1 / Noc1 ±0.6 dB averaged over BWConfig
PRS Ês2 / Noc2 ±0.6 dB averaged over BWConfig 

Ês2 / Noc2 ±0.6 dB averaged over BWConfig
PRS Ês3 / Noc3 ±0.6 dB averaged over BWConfig 

Ês3 / Noc3 ±0.6 dB averaged over BWConfig
PRS Ês4 / Noc3 ±0.6 dB averaged over BWConfig 

Ês4 / Noc3 ±0.6 dB averaged over BWConfig
Response Time = ± 300 ms
	Note:

PRS Ês1 / Noc1 and Ês1 / Noc1 are the ratios of cell 1 signal / AWGN for frequency 1

PRS Ês2 / Noc2 and Ês2 / Noc2 are the ratios of cell 2 signal / AWGN for frequency 2 

PRS Ês3 / Noc3 and Ês3 / Noc3 are the ratios of cell 3 signal / AWGN for frequency 3

PRS Ês4 / Noc3 and Ês4 / Noc3 are the ratios of cell 4 signal / AWGN for frequency 3

PRS Ês / Noc and Ês / Noc uncertainty for fading condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
PRS Ês / Noc and Ês / Noc uncertainty = SQRT (Signal-to-noise ratio

uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	10.6 TDD 3 DL CA RSTD Measurement Reporting Delay
	Same as 10.5
	Same as 10.5

	10.7 FDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
	Noc1 ±1.0 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
Noc3 ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
PRS Ês2 / Noc2 ±0.3 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB averaged over BWConfig 

PRS Ês3 / Noc3 ±0.3 dB averaged over BWConfig 

Ês3 / Noc3 ±0.3 dB averaged over BWConfig
PRS Ês4 / Noc3 ±0.3 dB averaged over BWConfig 

Ês4 / Noc3 ±0.3 dB averaged over BWConfig
Cell Timing Difference (Intra-freq) = ± 1 Ts

Cell Timing Difference (Inter-freq) = ± 2 Ts
	Note:

PRS Ês1 / Noc1 and Ês1 / Noc1 are the ratios of cell 1 signal / AWGN for frequency 1

PRS Ês2 / Noc2 and Ês2 / Noc2 are the ratios of cell 2 signal / AWGN for frequency 2

PRS Ês3 / Noc3 and Ês3 / Noc3 are the ratios of cell 3 signal / AWGN for frequency 3

PRS Ês4 / Noc3 and Ês4 / Noc3 are the ratios of cell 4 signal / AWGN for frequency 3

	10.8 TDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
	Same as 10.7
	Same as 10.7

	In addition, the following Test System uncertainties and related constraints apply.

Any additional constraints are defined in the specific tests.
	

	AWGN Bandwidth
	≥ 1.08 MHz, 2.7 MHz, 4.5 MHz, 9 MHz, 13.5 MHz, 18 MHz;

NRB x 180kHz according to BWConfig

	AWGN absolute power uncertainty
	Test-specific

	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig
	±2 dB

	AWGN peak to average ratio
	≥10 dB @0.001%

	Signal-to noise ratio uncertainty
	Test-specific

	Fading profile power uncertainty
	±0.5 dB

	Fading profile delay uncertainty, relative to frame timing
	±5 ns (excludes absolute errors related to baseband timing)


C.1.4
MBS Minimum Performance requirements

Table C.1.4-1: Maximum Test System Uncertainty for MBS Minimum Performance tests

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	11.1, 11.1A MBS Measurement Reporting Delay
	Beacon power level
	±2 dB
	

	
	Response time
	±300 ms
	

	11.2, 11.2A MBS Sensitivity Measurement Accuracy
	Beacon power level
	±2 dB
	

	
	Code phase delay difference
	±5 ns
	Code phase delay difference error value of +/- 5ns, being derived from 10% of the most stringent code phase delay measurement accuracy requirement 

	11.3, 11.3A MBS Nominal Measurement Accuracy
	Beacon power level
	±2 dB
	

	
	Code phase delay
	±5 ns
	Code phase delay error as above

	11.4, 11.4A MBS Dynamic Range Measurement Accuracy
	Beacon power level
	±2 dB
	

	
	Code phase delay
	±5 ns
	Code phase delay error as above

	11.5, 11.5A MBS Measurement Accuracy in Multipath
	Beacon power level
	±2 dB
	

	
	Code phase delay
	±5 ns
	Code phase delay error as above

	Note: Code phase delay is equal to the propagation delay from the (simulated) beacon transmitter to the UE receive antenna based on the propagation distance in the test case.


C.1.5
WLAN and BLE measurement requirements
Table C.1.5-1: Maximum Test System Uncertainty for WLAN and BLE measurement tests

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	12.1.1 WLAN AP Identification and reporting delay under nominal conditions
	Response time
	±300 ms
	

	12.1.2 WLAN AP Identification and reporting delay under dynamic range conditions
	Response time
	±300 ms
	

	
	AP Power Level Difference
	±1 dB
	

	12.2.1 Bluetooth identification
	Response time
	±300 ms
	

	Note: AP Power Level Difference is the difference between the WLAN Received Power Level from the high power WLAN AP with respect to the low power WLAN APs.


C.2
Test Parameter Relaxations (This clause is informative)

The Test Parameter Relaxations defined in this clause have been used to relax the Conformance requirement to derive the Test Requirements.

The Test Parameter Relaxations are derived from Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the Test Parameter Relaxations may sometimes be set to zero.

The Test Parameter Relaxations should not be modified for any reason e.g. to take account of commonly known test system errors (such as mismatch, cable loss, etc.).

C.2.1
A-GNSS Minimum Performance requirements

Table C.2.1: Test Parameter Relaxations for A-GNSS Minimum Performance tests

	Clause
	Test Parameter Relaxation

	5.2.1, 6.2.1, 7.1.1 Sensitivity Coarse Time Assistance
	Coarse Time Assistance
	200 ms

	
	Absolute GNSS signal level
	1 dB

	
	Position error
	1.3 m

	
	Response time
	300 ms

	5.2.2, 6.2.2, 7.1.2 Sensitivity Fine Time Assistance
	Coarse Time Assistance
	200 ms

	
	Fine Time Assistance
	1 us

	
	Absolute GNSS signal level
	1 dB

	
	Position error
	1.3 m

	
	Response time
	300 ms

	5.3, 6.3, 7.2 Nominal Accuracy
	Coarse Time Assistance
	200 ms

	
	Absolute GNSS signal level
	0 dB

	
	Position error
	1.3 m

	
	Response time
	300 ms

	5.4, 6.4, 7.3 Dynamic Range
	Coarse Time Assistance
	200 ms

	
	Absolute GNSS signal level
	1 dB

	
	Relative GNSS signal level
	0.2 dB

	
	Position error
	1.3 m

	
	Response time
	300 ms

	5.5, 6.5, 7.4 Multi-path scenario
	Coarse Time Assistance
	200 ms

	
	Absolute GNSS signal level
	0 dB

	
	Relative GNSS signal level
	0.2 dB

	
	Position error
	1.3 m

	
	Response time
	300 ms

	5.6, 6.6, 7.5 Moving scenario and periodic update
	Absolute GNSS signal level
	0 dB

	
	Position error
	1.3 m

	
	Differential Response Time
	100 ms


C.2.2
ECID and OTDOA Measurement requirements

Table C.2.2: Test Parameter Relaxations for ECID and OTDOA Measurement requirements

	Clause
	Test Parameter Relaxation

	8.1.1 E-UTRAN FDD UE Rx – Tx time difference case (Rel-9 to Rel-11)
	
	

	8.1.1A E-UTRAN FDD UE Rx – Tx time difference case (Rel-12 onwards)
	
	

	8.1.1B E-UTRAN FDD UE Rx – Tx time difference case for UE Category 1bis
	
	

	8.1.2 E-UTRAN TDD UE Rx – Tx time difference case (Rel-9 to Rel-11)
	
	

	8.1.2A E-UTRAN TDD UE Rx – Tx time difference case (Rel-12 onwards)
	
	

	8.1.2B E-UTRAN TDD UE Rx – Tx time difference case for UE Category 1bis
	
	

	8.1.3 E-UTRAN FDD UE Rx-Tx time difference under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
	Parameters

Noc: -98dBm/15kHz
Ês1 / Noc: -3.00dB

Ês2 / Noc: +1.00dB
	Test Tolerance

0dB
+0.3dB

0dB

	8.1.4 E-UTRAN TDD UE Rx-Tx time difference under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
	Same as 8.1.3
	Same as 8.1.3

	8.1.5 E-UTRAN FDD UE Rx–Tx time difference under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	Parameters

Noc: -98dBm/15kHz
Ês1 / Noc: -3.00dB

Ês2 / Noc: +3.00dB

Ês3 / Noc: +1.00dB
	Test Tolerance

0dB
+0.4dB

0dB

0dB

	8.1.6 E-UTRAN TDD UE Rx–Tx time difference under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	Same as 8.1.5
	Same as 8.1.5

	8.1.7 E-UTRAN FDD UE Rx-Tx time difference case for Cat-M1/M2 UE in CEModeA
	Same as 8.1.1
	Same as 8.1.1

	8.1.8 E-UTRAN HD-FDD UE Rx-Tx time difference case for Cat-M1/M2 UE in CEModeA
	Same as 8.1.1
	Same as 8.1.1

	8.1.9 E-UTRAN TDD UE Rx-Tx time difference case for Cat-M1/M2 UE in CEModeA
	Same as 8.1.1
	Same as 8.1.1

	9.1.1 FDD RSTD Measurement Reporting Delay
	Response time
	300 ms

	9.1.1A FDD RSTD Measurement Reporting Delay for UE Category 1bis
	Response time
	300 ms

	9.1.2 TDD RSTD Measurement Reporting Delay
	Response time
	300 ms

	9.1.2A TDD RSTD Measurement Reporting Delay for UE Category 1bis
	Response time
	300 ms

	9.1.3 FDD RSTD Measurement Accuracy
	For Test 2 and Test 4:

PRS Ês1 / Noc averaged over BWConfig
PRS Ês2 / Noc averaged over BWConfig
For all tests:

Cell Timing Difference
	+0.3 dB 

+0.3 dB 

± 1 Ts

	9.1.3A FDD RSTD Measurement Accuracy for UE Category 1bis
	Same as 9.1.3
	Same as 9.1.3

	9.1.4 TDD RSTD Measurement Accuracy
	Same as 9.1.3
	Same as 9.1.3

	9.1.4A TDD RSTD Measurement Accuracy for UE Category 1bis
	Same as 9.1.3
	Same as 9.1.3

	9.2.1 FDD-FDD inter-frequency RSTD measurement reporting delay
	Response time
	300 ms

	9.2.1A FDD-FDD inter-frequency RSTD measurement reporting delay for UE Category 1bis
	Response time
	300 ms

	9.2.2 TDD-TDD inter-frequency RSTD measurement reporting delay
	Response time
	300 ms

	9.2.2A TDD-TDD inter-frequency RSTD measurement reporting delay for UE Category 1bis
	Response time
	300 ms

	9.2.4 FDD-FDD inter frequency RSTD Accuracy
	PRS Ês1 / Noc1 averaged over BWConfig
PRS Ês2 / Noc2 averaged over BWConfig
Cell Timing Difference
	+0.3 dB 

+0.3 dB 

± 2 Ts

	9.2.4A FDD-FDD inter frequency RSTD Accuracy for UE Category 1bis
	Same as 9.2.4
	Same as 9.2.4

	9.2.5 TDD-TDD inter frequency RSTD Accuracy
	Same as 9.2.4
	Same as 9.2.4

	9.2.5A TDD-TDD inter frequency RSTD Accuracy for UE Category 1bis
	Same as 9.2.4
	Same as 9.2.4

	9.3.1.1 FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Same as 9.1.1
	Same as 9.1.1

	9.3.1.2 FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Same as 9.1.1
	Same as 9.1.1

	9.3.2.1 HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Same as 9.1.1
	Same as 9.1.1

	9.3.2.2 HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Same as 9.1.1
	Same as 9.1.1

	9.3.3.1 TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Same as 9.1.1
	Same as 9.1.1

	9.3.3.2 TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Same as 9.1.1
	Same as 9.1.1

	9.3.4.1 FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Same as 9.1.1
	Same as 9.1.1

	9.3.4.2 FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Same as 9.1.1
	Same as 9.1.1

	9.3.5.1 HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Same as 9.1.1
	Same as 9.1.1

	9.3.5.2 HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Same as 9.1.1
	Same as 9.1.1

	9.3.6.1 TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Same as 9.1.1
	Same as 9.1.1

	9.3.6.2 TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Same as 9.1.1
	Same as 9.1.1

	9.3.7.1 FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.1.3
	Same as 9.1.3

	9.3.7.2 FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.1.3
	Same as 9.1.3

	9.3.8.1 HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.1.3
	Same as 9.1.3

	9.3.8.2 HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.1.3
	Same as 9.1.3

	9.3.9.1 TDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.1.3
	Same as 9.1.3

	9.3.9.2 TDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.1.3
	Same as 9.1.3

	9.3.10.1 FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.1.3
	Same as 9.1.3

	9.3.10.2 FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.1.3
	Same as 9.1.3

	9.3.11.1 HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.1.3
	Same as 9.1.3

	9.3.11.2 HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.1.3
	Same as 9.1.3

	9.3.12.1 TDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.1.3
	Same as 9.1.3

	9.3.12.2 TDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.1.3
	Same as 9.1.3

	9.4.1.1 FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Same as 9.2.1
	Same as 9.2.1

	9.4.1.2 FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Same as 9.2.1
	Same as 9.2.1

	9.4.2.1 HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Same as 9.2.1
	Same as 9.2.1

	9.4.2.2 HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Same as 9.2.1
	Same as 9.2.1

	9.4.3.1 TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Same as 9.2.1
	Same as 9.2.1

	9.4.3.2 TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Same as 9.2.1
	Same as 9.2.1

	9.4.4.1 FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Same as 9.2.1
	Same as 9.2.1

	9.4.4.2 FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Same as 9.2.1
	Same as 9.2.1

	9.4.5.1 HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Same as 9.2.1
	Same as 9.2.1

	9.4.5.2 HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Same as 9.2.1
	Same as 9.2.1

	9.4.6.1 TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Same as 9.2.1
	Same as 9.2.1

	9.4.6.2 TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Same as 9.2.1
	Same as 9.2.1

	9.4.7.1 FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.2.4
	Same as 9.2.4

	9.4.7.2 FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.2.4
	Same as 9.2.4

	9.4.8.1 HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.2.4
	Same as 9.2.4

	9.4.8.2 HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.2.4
	Same as 9.2.4

	9.4.9.1 TDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.2.4
	Same as 9.2.4

	9.4.9.2 TDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.2.4
	Same as 9.2.4

	9.4.10.1 FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.2.4
	Same as 9.2.4

	9.4.10.2 FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.2.4
	Same as 9.2.4

	9.4.11.1 HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.2.4
	Same as 9.2.4

	9.4.11.2 HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.2.4
	Same as 9.2.4

	9.4.12.1 TDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.2.4
	Same as 9.2.4

	9.4.12.2 TDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.2.4
	Same as 9.2.4

	9.5.1 HD-FDD Intra frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in normal coverage
	For Test 2 and Test 4:

PRS Ês1 / Noc averaged over BWConfig
PRS Ês2 / Noc averaged over BWConfig
For all tests:

Cell Timing Difference
	+0.3 dB 

+0.3 dB 

± 1 Ts

	9.5.2 HD-FDD Intra frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in enhanced coverage
	Same as 9.5.1
	Same as 9.5.1

	9.5.3 HD-FDD Intra frequency RSTD Measurement Reporting Delay for NB-IOT Inband Mode in enhanced coverage
	TBD
	TBD

	9.6.1 HD-FDD Inter-Frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in normal coverage
	PRS Ês1 / Noc1 averaged over BWConfig
PRS Ês2 / Noc2 averaged over BWConfig
Cell Timing Difference
	+0.3 dB 

+0.3 dB 

± 2 Ts

	9.6.2 HD-FDD Inter-Frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in enhanced coverage
	Same as 9.6.1
	Same as 9.6.1

	9.6.3 HD-FDD Inter frequency RSTD Measurement Reporting Delay for NB-IOT Inband Mode in enhanced coverage
	TBD
	TBD

	10.1 FDD RSTD Measurement Reporting Delay for Carrier Aggregation
	Response time
	300 ms

	10.1A FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz
	Response time
	300 ms

	10.1B FDD RSTD Measurement Reporting Delay Carrier Aggregation for 5 MHz +5 MHz Bandwidth
	Response time
	300 ms

	10.1C FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Response time
	300 ms

	10.2 TDD RSTD Measurement Reporting Delay for Carrier Aggregation
	Response time
	300 ms

	10.2A TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz
	Response time
	300 ms

	10.2B TDD RSTD Measurement Reporting Delay Carrier Aggregation for 5 MHz +5 MHz Bandwidth
	Response time
	300 ms

	10.2C TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Response time
	300 ms

	10.2D TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz +10 MHz Bandwidth
	Response time
	300 ms

	10.3 FDD RSTD Measurement Accuracy for Carrier Aggregation
	PRS Ês2 / Noc2 averaged over BWConfig
PRS Ês3 / Noc2 averaged over BWConfig
Cell Timing Difference
	+0.3 dB 

+0.3 dB 

± 1 Ts

	10.3A FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-10 and Rel-11)
	Same as 10.3
	Same as 10.3

	10.3A_1 FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-12 onwards)
	Same as 10.3
	Same as 10.3

	10.3B FDD RSTD Measurement Accuracy for Carrier Aggregation for 5MHz+5MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.3C FDD RSTD Measurement Accuracy for Carrier Aggregation for 10MHz+5MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.4 TDD RSTD Measurement Accuracy for Carrier Aggregation
	Same as 10.3
	Same as 10.3

	10.4A TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-10 and Rel-11)
	Same as 10.3
	Same as 10.3

	10.4A_1 TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-12 onwards)
	Same as 10.3
	Same as 10.3

	10.4B TDD RSTD Measurement Accuracy for Carrier Aggregation for 5MHz+5MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.4C TDD RSTD Measurement Accuracy for Carrier Aggregation for 10MHz+5MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.4D TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz+10 MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.5 FDD 3 DL CA RSTD Measurement Reporting Delay
	Response time
	300 ms

	10.6 TDD 3 DL CA RSTD Measurement Reporting Delay
	Response time
	300 ms

	10.7 FDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
	PRS Ês3 / Noc3 averaged over BWConfig
PRS Ês4 / Noc3 averaged over BWConfig
Cell Timing Difference (Intra-band)

Cell Timing Difference (Inter-band)
	+0.3 dB

+0.3 dB

± 1 Ts

± 2 Ts

	10.8 TDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
	Same as 10.7
	Same as 10.7


C.2.3
MBS Minimum Performance requirements

Table C.2.3-1: Test Parameter Relaxations for MBS Minimum Performance tests

	Clause
	Test Parameter Relaxation

	11.1,11.1A MBS Measurement Reporting Delay
	Beacon power level
	0 dB (no relaxation)

	
	Response time
	300 ms

	11.2,11.2A MBS Sensitivity Measurement Accuracy
	Beacon power level
	2 dB

	
	Code phase difference
	5 ns

	11.3,11.3A MBS Nominal Measurement Accuracy
	Beacon power level
	0 dB (no relaxation)

	
	Code phase difference
	5 ns

	11.4,11.4A MBS Dynamic Range Measurement Accuracy
	Beacon power level
	2 dB

	
	Code phase difference
	5 ns

	11.5,11.5A MBS Measurement Accuracy in Multipath
	Beacon power level
	0 dB (no relaxation)

	
	Code phase difference
	5 ns


C.2.4
WLAN and BLE measurement requirements

Table C.2.4-1: Test Parameter Relaxations for WLAN and BLE measurement tests

	Clause
	Test Parameter Relaxation

	12.1.1 WLAN AP Identification and reporting delay under nominal conditions
	Response time
	300 ms

	12.1.2 WLAN AP Identification and reporting delay under dynamic range conditions
	Response time
	300 ms

	
	Low Power WLAN APs Received Power Level
	1 dB

	12.2.1 Bluetooth identification
	Response time
	300 ms


C.3
Interpretation of measurement results

The measurement results returned by the Test System are compared - without any modification - against the Test Requirements as defined by the shared risk principle.

The Shared Risk principle is defined in TR 102 273-1-2 [7], clause 6.5.
The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the test report.

The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the appropriate figure in clause C.1.

If the Test System for a test is known to have a measurement uncertainty greater than that specified in clause C.1, it is still permitted to use this apparatus provided that an adjustment is made value as follows.

Any additional uncertainty in the Test System over and above that specified in clause C.1 shall be used to tighten the Test Requirement - making the test harder to pass. (This may require modification of stimulus signals). This procedure will ensure that a Test System not compliant with clause C.1does not increase the chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant with clause C.1 had been used.

C.4
Derivation of Test Requirements (This clause is informative)

The Test Requirements have been calculated by relaxing the Conformance requirement of the core specification using the Test Parameter Relaxations defined in clause C.2. When the Test Parameter Relaxation is zero, the Test Requirement will be the same as the Conformance requirement. When the Test Parameter Relaxation is non-zero, the Test Requirements will differ from the Conformance requirement, and the formula used for this relaxation is given in table C.4.1, C.4.2, C.4.3 and C.4.4.

Table C.4.1: Derivation of Test Requirements for A-GNSS Minimum Performance tests

	Test
	Conformance requirement in
3GPP TS 25.171 or 3GPP TS 25.172 or 3GPP TS 36.171
	Test Parameter Relaxation (TPR)
	Test Requirement

	5.2.1, 6.2.1, 7.1.1 Sensitivity Coarse Time Assistance
	Coarse Time Assistance
	(2 s
	200 ms
	Formulas: UL-TPR, LL+TPR: (1.8 s

	
	Absolute GPS L1 C/A signal level (test 5.2.1 and test 7.1.1 sub-test 1)
	-142, -147 dBm
	1 dB
	Level + TPR: -141, -146 dBm

	
	Absolute GNSS signal level (Galileo)
	-142, -147 dBm
	1 dB
	Level + TPR: -141, -146 dBm

	
	Absolute GNSS signal level (GPS) (test 6.2.1 and test 7.1.1 sub-tests4, 5, 8 and 10)
	-142, -147 dBm
	1 dB
	Level + TPR: -141, -146 dBm

	
	Absolute GNSS signal level (GLONASS)
	-142, -147 dBm
	1 dB
	Level + TPR: -141, -146 dBm

	
	Absolute GNSS signal level (BDS)
	-136, -145 dBm
	1 dB
	Level + TPR: -135, -144 dBm

	
	Position error
	100 m
	1.3 m
	Error +TPR: 101.3 m

	
	Response time
	20 s
	300 ms
	Time + TPR: 20.3 s

	5.2.2, 6.2.2, 7.1.2 Sensitivity Fine Time Assistance
	Coarse Time Assistance
	(2 s
	200 ms
	Formulas: UL-TPR, LL+TPR: (1.8 s

	
	Fine Time Assistance
	(10 us
	1 us
	UL-TPR, LL+TPR: (9 us

	
	Absolute GPS L1 C/A signal level (test 5.2.2 and test 7.1.2 sub-test 1)
	-147 dBm
	1 dB
	Level + TPR: -146 dBm

	
	Absolute GNSS signal level (Galileo)
	-147 dBm
	1 dB
	Level + TPR: -146 dBm

	
	Absolute GNSS signal level (GPS) (test 6.2.2 and test 7.1.2 sub-tests 4, 5, 8 and 10)
	-147 dBm
	1 dB
	Level + TPR: -146 dBm

	
	Absolute GNSS signal level (GLONASS)
	-147 dBm
	1 dB
	Level + TPR: -146 dBm

	
	Absolute GNSS signal level (BDS)
	-147 dBm
	1 dB
	Level + TPR: -146 dBm

	
	Position error
	100 m
	1.3 m
	Error +TPR: 101.3 m

	
	Response time
	20 s
	300 ms
	Time + TPR: 20.3 s

	5.3, 6.3, 7.2 Nominal Accuracy
	Coarse Time Assistance
	(2 s
	200 ms
	Formulas: UL-TPR, LL+TPR: (1.8 s

	
	Absolute GPS L1 C/A signal level (test 5.3 and test 7.2 sub-test 1)
	-130 dBm
	0 dB 
	Formulas: Level + TPR: -130 dBm 

	
	Absolute GNSS signal level (Galileo)
	 -127 dBm
	0 dB
	Level + TPR: -127 dBm

	
	Absolute GNSS signal level (GPS) (test 6.3 and test 7.2 sub-tests 4, 5, 8 and 10)
	-128.5 dBm
	0 dB
	Level + TPR: -128.5 dBm

	
	Absolute GNSS signal level (GLONASS)
	-131 dBm
	0 dB
	Level + TPR: -131 dBm

	
	Absolute GNSS signal level (QZSS)
	-128.5 dBm
	0 dB
	Level + TPR: -128.5 dBm

	
	Absolute GNSS signal level (SBAS)
	-131 dBm
	0 dB
	Level + TPR: -131 dBm

	
	Absolute GNSS signal level (BDS)
	-133 dBm
	0 dB
	Level + TPR: -133 dBm

	
	Position error
	30 m
	1.3 m
	Error +TPR: 31.3 m

	
	Response time
	20 s
	300 ms
	Time + TPR: 20.3 s

	5.4, 6.4, 7.3 Dynamic Range
	Coarse Time Assistance
	(2 s
	200 ms
	Formulas: UL-TPR, LL+TPR: (1.8 s

	
	Absolute GPS L1 C/A signal level (test 5.4 and test 7.3 sub-test 1)
	-129 to -147 dBm
	1 dB
	Level + TPR: each level +1 dBm

	
	Absolute GNSS signal level (Galileo)
	-127.5 to -147 dBm
	1 dB
	Level + TPR: each level +1 dBm 

	
	Absolute GNSS signal level (GPS) (test 6.4 and test 7.3 sub-tests4, 5, 8 and 10)
	-129 to -147 dBm
	1 dB
	Level + TPR: each level +1 dBm

	
	Absolute GNSS signal level (GLONASS)
	-131.5 to -147 dBm
	1 dB
	Level + TPR: each level +1 dBm

	
	Absolute GNSS signal level (BDS)
	-133.5 to -145 dBm
	1 dB
	Level + TPR: each level +1 dBm

	
	Relative GPS L1 C/A signal level (test 5.4 and test 7.3 sub-test 1)
	18 dB
	0.2 dB
	Level - TPR: highest level -0.2 dB: -128.2 dBm

	
	Relative GNSS signal level (Galileo)
	19.5 dB
	0.2 dB
	Level - TPR: highest level -0.2 dB: -126.7 dBm

	
	Relative GNSS signal level (GPS) (test 6.4 and test 7.3 sub-tests 4, 5, 8 and 10)
	18 dB
	0.2 dB
	Level - TPR: highest level -0.2 dB: -128.2 dBm

	
	Relative GNSS signal level (GLONASS)
	15.5 dB
	0.2 dB
	Level - TPR: highest level -0.2 dB: -130.7 dBm

	
	Relative GNSS signal level (BDS)
	11.5 dB
	0.2 dB
	Level - TPR: highest level -0.2 dB: -132.7 dBm

	
	Position error
	100 m
	1.3 m
	Error +TPR: 101.3 m

	
	Response time
	20 s
	300 ms
	Time + TPR: 20.3 s

	5.5, 6.5, 7.4 Multi-path scenario
	Coarse Time Assistance
	(2 s
	200 ms
	Formulas: UL-TPR, LL+TPR: (1.8 s

	
	Absolute GPS L1 C/A signal level (test 5.5 and test 7.4 sub-test 1)
	-130 dBm
	0 dB 
	Formulas: Level + TPR: -130 dBm

	
	Absolute GNSS signal level (Galileo)
	-127 dBm
	0 dB
	Level + TPR: -127 dBm

	
	Absolute GNSS signal level (GPS) (test 6.5 and test 7.4 sub-tests 4,5 , 8 and 10)
	-128.5 dBm
	0 dB
	Level + TPR: -128.5 dBm

	
	Absolute GNSS signal level (GLONASS)
	-131 dBm
	0 dB
	Level + TPR: -131 dBm

	
	Absolute GNSS signal level (BDS)
	-133 dBm
	0 dB
	Level + TPR: -133 dBm

	
	Relative GPS L1 C/A signal level (test 5.5 and test 7.4 sub-test 1)

-142, -147 dBm
	6 dB
	0.2 dB
	Relative level + TPR: relative level + 0.2dB: 6.2 dB

	
	Relative GNSS signal level (all GNSSs) (test 6.5 and test 7.4 sub-tests 4, 5, 8 and 10)
	Y dB where “Y” is given in Table 4.2.2
	0.2 dB
	Relative level + TPR: relative level + 0.2dB: Y + 0.2 dB

	
	Position error
	100 m
	1.3 m
	Error +TPR: 101.3 m

	
	Response time
	20 s
	300 ms
	Time + TPR: 20.3 s

	5.6, 6.6, 7.5 Moving scenario and periodic update
	Absolute GPS L1 C/A Signal level (test 5.6 and test 7.5 sub-test 1)
	-130 dBm
	0 dB 
	Formulas: Level + TPR: -130 dBm

	
	Absolute GNSS signal level (Galileo)
	-127 dBm
	0 dB
	Level + TPR: -127 dBm

	
	Absolute GNSS signal level (GPS) (test 6.6 and test 7.5 sub-tests 4, 5, 8 and 10)
	-128.5 dBm
	0 dB
	Level + TPR: -128.5 dBm

	
	Absolute GNSS signal level (GLONASS)
	-131 dBm
	0 dB
	Level + TPR: -131 dBm

	
	Absolute GNSS signal level (BDS)
	-133 dBm
	0 dB
	Level + TPR: -133 dBm

	
	Position error
	100 m
	1.3 m
	Error +TPR: 101.3 m

	
	Differential response time
	2s +/- 20 %
	100 ms
	Time +TPR: 1.5 s and 2.5 s


Table C.4.2: Derivation of Test Requirements for ECID and OTDOA Measurement tests

	Test 
	Minimum Requirement in TS 36.133
	Test Parameter Relaxation
(TPR)
	Test Requirement in TS 36.571-1

	8.1.1 E-UTRAN FDD UE Rx - Tx time difference case (Rel-9 to Rel-11)
	Test 1:

Noc: -98dBm/15kHz
Ês / Noc: -3.0dB

Reported RxTx time difference value: Measured value converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1
Test 2:

Noc: -98dBm/15kHz
Ês / Noc: -3.0dB

Reported RxTx time difference value: Measured value converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1
	Test 1:

0dB
0.3dB

Via mapping

Test 2:

0dB
0.3dB

Via mapping
	Test 2:

Noc: -98dBm/15kHz
Ês / Noc: -2.7.0dB

(Measured value from step 7 - 23) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

To

(Measured value from step 7 +23) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1
Test 2:

Noc: -98dBm/15kHz
Ês1 / Noc: +6.0dB

Ês2 / Noc: +2.0dB

Measured value from step 7 -13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

To

(Measured value from step 7 +13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

	8.1.1A E-UTRAN FDD UE Rx – Tx time difference case (Rel-12 onwards)
	Same as 8.1.1
	Same as 8.1.1
	Test 1:

Noc: -98dBm/15kHz
Ês / Noc: -2.7.0dB

(Measured value from step 7 - 23) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

To

(Measured value from step 7 +23) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1
Test 2:

Noc: -98dBm/15kHz
Ês1 / Noc: +6.0dB

Ês2 / Noc: +2.0dB

Measured value from step 7 -10) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

To

(Measured value from step 7 +10) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

	8.1.1B E-UTRAN FDD UE Rx – Tx time difference case for UE Category 1bis
	Same as 8.1.1
	Same as 8.1.1
	Same as 8.1.1A

	8.1.2 E-UTRAN TDD UE Rx - Tx time difference case (Rel-9 to Rel-11)
	Same as 8.1.1 except use Table 4.6.3-2
	Same as 8.1.1
	Same as 8.1.1 except use Table 4.6.3-2

	8.1.2A E-UTRAN TDD UE Rx – Tx time difference case (Rel-12 onwards)
	Same as 8.1.1 except use Table 4.6.3-2
	Same as 8.1.1
	Same as 8.1.1A except use Table 4.6.3-2

	8.1.2B E-UTRAN TDD UE Rx – Tx time difference case for UE Category 1bis
	Same as 8.1.1 except use Table 4.6.3-2
	Same as 8.1.1
	Same as 8.1.1A except use Table 4.6.3-2

	8.1.3 E-UTRAN FDD UE Rx-Tx time difference under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
	Test 1:

Noc: -98dBm/15kHz
Ês1 / Noc: -3.00dB

Ês2 / Noc: +1.00dB 

Reported RxTx time difference value: Measured value converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1
Test 2:

Noc: -98dBm/15kHz
Ês1 / Noc: -3.00dB

Ês2 / Noc: +1.00dB

Reported RxTx time difference value: Measured value converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1
	Test 1:

0dB
0.3dB

0dB
Via mapping 

Test 2:

0dB
0.3dB

0dB
Via mapping
	Test 2:

Noc: -98dBm/15kHz
Ês1 / Noc: -2.70dB

Ês2 / Noc: +1.00dB 

Measured value from step 7 -13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

To

(Measured value from step 7 +13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

Test 2:

Noc: -98dBm/15kHz
Ês1 / Noc: -2.70dB

Ês2 / Noc: +1.00dB 

Measured value from step 7 -13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

To

(Measured value from step 7 +13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

	8.1.4 E-UTRAN TDD UE Rx-Tx time difference under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
	Same as 8.1.3 except use Table 4.6.3-2
	Same as 8.1.3
	Same as 8.1.3 except use Table 4.6.3-2

	8.1.5 E-UTRAN FDD UE Rx–Tx time difference under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	Test 1:

Noc: -98dBm/15kHz
Ês1 / Noc: -3.00dB

Ês2 / Noc: +3.00dB

Ês3 / Noc: +1.00dB 

Reported RxTx time difference value: Measured value converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1
Test 2:

Noc: -98dBm/15kHz
Ês1 / Noc: -3.00dB

Ês2 / Noc: +3.00dB 

Ês3 / Noc: +1.00dB

Reported RxTx time difference value: Measured value converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1 
	Test 1:

0dB
0.4dB

0dB

0dB
Via mapping 

Test 2:

0dB
0.4dB

0dB

0dB
Via mapping 
	Test 1:

Noc: -98dBm/15kHz
Ês1 / Noc: -2.60dB

Ês2 / Noc: +3.00dB 

Ês3 / Noc: +1.00dB 

Measured value from step 7 -13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

To

(Measured value from step 7 +13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

Test 2:

Noc: -98dBm/15kHz
Ês1 / Noc: -2.60dB

Ês2 / Noc: +3.00dB 

Ês3 / Noc: +1.00dB 

Measured value from step 7 -13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

To

(Measured value from step 7 +13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1 

	8.1.6 E-UTRAN TDD UE Rx–Tx time difference under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	Same as 8.1.5 except use Table 4.6.3-2
	Same as 8.1.5 
	Same as 8.1.5 except use Table 4.6.3-2

	8.1.7 E-UTRAN FDD UE Rx-Tx time difference case for Cat-M1/M2 UE in CEModeA
	Same as 8.1.1
	Same as 8.1.1
	Same as 8.1.1

	8.1.8 E-UTRAN HD-FDD UE Rx-Tx time difference case for Cat-M1/M2 UE in CEModeA
	Same as 8.1.1
	Same as 8.1.1
	Same as 8.1.1

	8.1.9 E-UTRAN TDD UE Rx-Tx time difference case for Cat-M1/M2 UE in CEModeA
	Same as 8.1.1 except use Table 4.6.3-2
	Same as 8.1.1
	Same as 8.1.1 except use Table 4.6.3-2

	9.1.1 FDD RSTD Measurement Reporting Delay
	Response Time = 3 s
	300 ms
	Time + TPR: 3.3 s

	9.1.1A FDD RSTD Measurement Reporting Delay for UE Category 1bis
	Response Time = 6 s
	300 ms
	Time + TPR: 6.3 s

	9.1.2 TDD RSTD Measurement Reporting Delay
	Response Time = 3 s
	300 ms
	Time + TPR: 3.3 s

	9.1.2A TDD RSTD Measurement Reporting Delay for UE Category 1bis
	Response Time = 6 s
	300 ms
	Time + TPR: 6.3 s

	9.1.3 FDD RSTD Measurement Accuracy
	For Test 2 and Test 4:

PRS Ês1 / Noc = -6dB

PRS Ês2 / Noc = -13dB

For All Tests:

See Table 9.1.3.3-1 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 1 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 9.1.3.5-2.

	9.1.3A FDD RSTD Measurement Accuracy for UE Category 1bis
	Same as 9.1.3
	
	

	9.1.4 TDD RSTD Measurement Accuracy
	Same as 9.1.3
	
	

	9.1.4A TDD RSTD Measurement Accuracy for UE Category 1bis
	Same as 9.1.3
	
	

	9.2.1 FDD-FDD inter-frequency RSTD measurement reporting delay
	Response Time = 6 s
	300 ms
	Time + TPR: 6.3 s

	9.2.1A FDD-FDD inter-frequency RSTD measurement reporting delay for UE Category 1bis
	Response Time = 11 s
	300 ms
	Time + TPR: 11.3 s

	9.2.2 TDD-TDD inter-frequency RSTD measurement reporting delay
	Response Time = 6 s
	300 ms
	Time + TPR: 6.3 s

	9.2.2A TDD-TDD inter-frequency RSTD measurement reporting delay for UE Category 1bis
	Response Time = 11 s
	300 ms
	Time + TPR: 11.3 s

	9.2.4 FDD-FDD inter frequency RSTD Accuracy
	PRS Ês1 / Noc1 = -6dB

PRS Ês2 / Noc2 = -13dB

See TS 36.133 [23] Table 9.1.10.3-1 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 2 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 9.2.4.5-2.

	9.2.4A FDD-FDD inter frequency RSTD Accuracy for UE Category 1bis
	Same as 9.2.4
	
	

	9.2.5 TDD-TDD inter frequency RSTD Accuracy
	Same as 9.2.4
	
	

	9.2.5A TDD-TDD inter frequency RSTD Accuracy for UE Category 1bis
	Same as 9.2.4
	
	

	9.3.1.1 FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Response Time = 6 s
	300 ms
	Time + TPR: 6.3 s

	9.3.1.2 FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Response Time = 6 s
	300 ms
	Time + TPR: 6.3 s

	9.3.2.1 HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Response Time = 6 s
	300 ms
	Time + TPR: 6.3 s

	9.3.2.2 HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Response Time = 6 s
	300 ms
	Time + TPR: 6.3 s

	9.3.3.1 TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Response Time = 6 s
	300 ms
	Time + TPR: 6.3 s

	9.3.3.2 TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Response Time = 6 s
	300 ms
	Time + TPR: 6.3 s

	9.3.4.1 FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Response Time = 13 s
	300 ms
	Time + TPR: 13.3 s

	9.3.4.2 FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Test 1: Response Time 13 s

Test 2: Response Time 6 s
	300 ms
	Test 1: Time + TPR: 13.3 s

Test 2: Time + TPR: 6.3 s

	9.3.5.1 HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Response Time = 13 s
	300 ms
	Time + TPR: 13.3 s

	9.3.5.2 HD-FDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Test 1: Response Time 13 s

Test 2: Response Time 6 s
	300 ms
	Test 1: Time + TPR: 13.3 s

Test 2: Time + TPR: 6.3 s

	9.3.6.1 TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Response Time = 13 s
	300 ms
	Time + TPR: 13.3 s

	9.3.6.2 TDD intra-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Test 1: Response Time 13 s

Test 2: Response Time 6 s
	300 ms
	Test 1: Time + TPR: 13.3 s

Test 2: Time + TPR: 6.3 s

	9.3.7.1 FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.1.3
	Same as 9.1.3
	Same as 9.1.3

	9.3.7.2 FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.1.3
	Same as 9.1.3
	Same as 9.1.3

	9.3.8.1 HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.1.3
	Same as 9.1.3
	Same as 9.1.3

	9.3.8.2 HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.1.3
	Same as 9.1.3
	Same as 9.1.3

	9.3.9.1 TDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.1.3
	Same as 9.1.3
	Same as 9.1.3

	9.3.9.2 TDD intra-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.1.3
	Same as 9.1.3
	Same as 9.1.3

	9.3.10.1 FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	PRS Ês1 / Noc1 = -15dB

PRS Ês2 / Noc2 = -15dB

See TS 36.133 [23] Table 9.1.10.3-1 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 2 Ts
	Level + TPR, -14.7 dB

Level + TPR, -14.7 dB

See Table 9.3.10.1.5-2.

	9.3.10.2 FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.3.10.1
	Same as 9.3.10.1
	Same as 9.3.10.1

	9.3.11.1 HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.3.10.1
	Same as 9.3.10.1
	Same as 9.3.10.1

	9.3.11.2 HD-FDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.3.10.1
	Same as 9.3.10.1
	Same as 9.3.10.1

	9.3.12.1 TDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.3.10.1
	Same as 9.3.10.1
	Same as 9.3.10.1

	9.3.12.2 TDD intra-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.3.10.1
	Same as 9.3.10.1
	Same as 9.3.10.1

	9.4.1.1 FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Response Time = 16 s
	300 ms
	Time + TPR: 16.3 s

	9.4.1.2 FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Test 1: Response Time 16 s

Test 2: Response Time 11 s
	300 ms
	Test 1: Time + TPR: 16.3 s

Test 2: Time + TPR: 11.3 s

	9.4.2.1 HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Response Time = 16 s
	300 ms
	Time + TPR: 16.3 s

	9.4.2.2 HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Test 1: Response Time 16 s

Test 2: Response Time 11 s
	300 ms
	Test 1: Time + TPR: 16.3 s

Test 2: Time + TPR: 11.3 s

	9.4.3.1 TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M1
	Response Time = 16 s
	300 ms
	Time + TPR: 16.3 s

	9.4.3.2 TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode A for Category M2
	Test 1: Response Time 16 s

Test 2: Response Time 11 s
	300 ms
	Test 1: Time + TPR: 16.3 s

Test 2: Time + TPR: 11.3 s

	9.4.4.1 FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Response Time = 42 s
	300 ms
	Time + TPR: 42.3 s

	9.4.4.2 FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Test 1: Response Time 42 s

Test 2: Response Time 11 s
	300 ms
	Test 1: Time + TPR: 42.3 s

Test 2: Time + TPR: 11.3 s

	9.4.5.1 HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Response Time = 42 s
	300 ms
	Time + TPR: 42.3 s

	9.4.5.2 HD-FDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Test 1: Response Time 42 s

Test 2: Response Time 11 s
	300 ms
	Test 1: Time + TPR: 42.3 s

Test 2: Time + TPR: 11.3 s

	9.4.6.1 TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M1
	Response Time = 42 s
	300 ms
	Time + TPR: 42.3 s

	9.4.6.2 TDD inter-frequency RSTD Measurement Reporting Delay in CE Mode B for Category M2
	Test 1: Response Time 42 s

Test 2: Response Time 11 s
	300 ms
	Test 1: Time + TPR: 42.3 s

Test 2: Time + TPR: 11.3 s

	9.4.7.1 FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	See TS 36.133 [23] Table 9.1.10.3-1 for measurement accuracy.
	± 2 Ts
	See Table 9.4.7.1.5-2.

	9.4.7.2 FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.4.7.1
	Same as 9.4.7.1
	Same as 9.4.7.1

	9.4.8.1 HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.4.7.1
	Same as 9.4.7.1
	Same as 9.4.7.1

	9.4.8.2 HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.4.7.1
	Same as 9.4.7.1
	Same as 9.4.7.1

	9.4.9.1 TDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M1
	Same as 9.4.7.1
	Same as 9.4.7.1
	Same as 9.4.7.1

	9.4.9.2 TDD inter-frequency RSTD Measurement Accuracy in CE Mode A for Category M2
	Same as 9.4.7.1
	Same as 9.4.7.1
	Same as 9.4.7.1

	9.4.10.1 FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.4.7.1
	Same as 9.4.7.1
	Same as 9.4.7.1

	9.4.10.2 FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.4.7.1
	Same as 9.4.7.1
	Same as 9.4.7.1

	9.4.11.1 HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.4.7.1
	Same as 9.4.7.1
	Same as 9.4.7.1

	9.4.11.2 HD-FDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.4.7.1
	Same as 9.4.7.1
	Same as 9.4.7.1

	9.4.12.1 TDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M1
	Same as 9.4.7.1
	Same as 9.4.7.1
	Same as 9.4.7.1

	9.4.12.2 TDD inter-frequency RSTD Measurement Accuracy in CE Mode B for Category M2
	Same as 9.4.7.1
	Same as 9.4.7.1
	Same as 9.4.7.1

	9.5.1 HD-FDD Intra frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in normal coverage
	NPRS Ês1 / Noc = -6dB

NPRS Ês2 / Noc = -13dB

For All Tests:

See Table 9.5.1.3-2 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 1 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 9.5.1.5-3.

	9.5.2 HD-FDD Intra frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in enhanced coverage
	NPRS Ês1 / Noc = -15dB

NPRS Ês2 / Noc = -15dB

For All Tests:

See Table 9.5.2.3-2 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 1 Ts
	Level + TPR, -14.7 dB

Level + TPR, -14.7 dB

See Table 9.5.2.5-3.

	9.5.3 HD-FDD Intra frequency RSTD Measurement Reporting Delay for NB-IOT Inband Mode in enhanced coverage
	TBD
	TBD
	TBD

	9.6.1 HD-FDD Inter-Frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in normal coverage
	NPRS Ês1 / Noc1 = -6dB

NPRS Ês2 / Noc2 = -13dB

For All Tests:

See Table 9.6.1.3-2 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 2 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 9.6.1.5-3.

	9.6.2 HD-FDD Inter-Frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in enhanced coverage
	NPRS Ês1 / Noc1 = -15dB

NPRS Ês2 / Noc2 = -15dB

For All Tests:

See Table 9.6.2.3-2 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 2 Ts
	Level + TPR, -14.7 dB

Level + TPR, -14.7 dB

See Table 9.6.2.5-3.

	9.6.3 HD-FDD Inter frequency RSTD Measurement Reporting Delay for NB-IOT Inband Mode in enhanced coverage
	TBD
	TBD
	TBD

	10.1 FDD RSTD Measurement Reporting Delay for Carrier Aggregation
	Test 1:

Response Time = 3 s

Test 2:

Response Time = 6 s
	300 ms

300 ms
	Time + TPR: 3.3 s

Time + TPR: 6.3 s

	10.1A FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz
	Same as 10.1
	
	

	10.1B FDD RSTD Measurement Reporting Delay Carrier Aggregation for 5 MHz +5 MHz Bandwidth
	Same as 10.1
	
	

	10.1C FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.1
	
	

	10.2 TDD RSTD Measurement Reporting Delay for Carrier Aggregation
	Same as 10.1
	
	

	10.2A TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz
	Same as 10.1
	
	

	10.2B TDD RSTD Measurement Reporting Delay Carrier Aggregation for 5 MHz +5 MHz Bandwidth
	Same as 10.1
	
	

	10.2C TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.1
	
	

	10.2D TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz +10 MHz Bandwidth
	Same as 10.1
	
	

	10.3 FDD RSTD Measurement Accuracy for Carrier Aggregation
	PRS Ês2 / Noc2 = -6dB

PRS Ês3 / Noc2 = -13dB

See TS 36.133 [23] Table 9.1.10.1-1 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 1 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.3.5-2.

	10.3A FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-10 and Rel-11)
	Same as 10.3
	Same as 10.3
	Same as 10.3

	10.3A_1 FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-12 onwards)
	PRS Ês2 / Noc2 = -6dB

PRS Ês3 / Noc2 = -13dB

See TS 36.133 [23] Table 9.1.10.1-1 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 1 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.3A_1.5-1.

	10.3B FDD RSTD Measurement Accuracy for Carrier Aggregation for 5 MHz+5 MHz Bandwidth
	PRS Ês2 / Noc2 = -6dB

PRS Ês3 / Noc2 = -13dB

See TS 36.133 [23] Table 9.1.10.1-1 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 1 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.3B.5-2.

	10.3C FDD RSTD Measurement Accuracy for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.3B
	Same as 10.3B
	Same as 10.3B

	10.4 TDD RSTD Measurement Accuracy for Carrier Aggregation
	Same as 10.3
	Same as 10.3
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.4.5-2.

	10.4A TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-10 and Rel-11)
	Same as 10.3
	Same as 10.3
	Same as 10.4

	10.4A_1 TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-12 onwards)
	PRS Ês2 / Noc2 = -6dB

PRS Ês3 / Noc2 = -13dB

See TS 36.133 [23] Table 9.1.10.1-1 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 1 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.4A_1.5-1.

	10.4B TDD RSTD Measurement Accuracy for Carrier Aggregation for 5 MHz+5 MHz Bandwidth
	Same as 10.3B
	Same as 10.3B
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.4B.5-2.

	10.4C TDD RSTD Measurement Accuracy for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.3B
	Same as 10.3B
	Same as 10.4B

	10.4D TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz+10 MHz Bandwidth
	Same as 10.3
	Same as 10.3
	Same as 10.4

	10.5 FDD 3 DL CA RSTD Measurement Reporting Delay
	Same as 10.1
	Same as 10.1
	Same as 10.1

	10.6 TDD 3 DL CA RSTD Measurement Reporting Delay
	Same as 10.1
	Same as 10.1
	Same as 10.1

	10.7 FDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
	PRS Ês3 / Noc3 = -6dB

PRS Ês4 / Noc3 = -13dB

See TS 36.133 [23] Table 9.1.10.1-1 for measurement accuracy or intra-band.

See TS 36.133 [23] Table 9.1.10.2-1 for measurement accuracy or inter-band
	+0.3 dB

+0.3 dB

± 1 Ts

± 2 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.7.5-2

See Table 10.7.5-2

	10.8 TDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
	Same as 10.7
	Same as 10.7
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.8.5-2

See Table 10.8.5-2


Table C.4.3: Derivation of Test Requirements for MBS Minimum Performance tests

	Test
	Conformance requirements in
11.1.3, 11.2.3, 11.3.3, 11.4.3 and 11.5.3
	Test Parameter Relaxation (TPR)
	Test Requirement

	11.1, 11.1A MBS Measurement Reporting Delay
	Beacon power level
	-30 dBm
	0 dB
	Level+TPR: -30 dBm

	
	Response time
	12 seconds
	300 ms
	Time+TPR: 12.3 s

	11.2 MBS Sensitivity Measurement Accuracy
	Beacon power level
	-130 dBm
	2 dB
	Level+TPR: -128 dBm

	
	Code phase difference
	2.35 ( 10-4 ms
	5 ns
	Error+TPR: 2.40 ( 10-4 ms

	11.2A MBS Sensitivity Measurement Accuracy
	Beacon power level
	-130 dBm
	2 dB
	Level+TPR: -128 dBm

	
	Code phase difference
	2.35 ( 10-4 ms
	5 ns
	Error+TPR: 2.40 ( 10-4 ms

	
	Code phase difference
	9.3 ( 10-5 ms
	5 ns
	Error+TPR: 9.8 ( 10-5 ms

	11.3 MBS Nominal Measurement Accuracy
	Beacon power level
	-30 dBm
	0 dB
	Level+TPR: -30 dBm

	
	Code phase difference
	7.1 ( 10-5  ms
	5 ns
	Error+TPR: 7.6 ( 10-5 ms

	11.3A MBS Nominal Measurement Accuracy
	Beacon power level
	-30 dBm
	0 dB
	Level+TPR: -30 dBm

	
	TB1 Code phase difference
	7.1 ( 10-5  ms
	5 ns
	Error+TPR: 7.6 ( 10-5 ms

	
	TB2 Code phase difference
	2.8 ( 10-5  ms
	5 ns
	Error+TPR: 3.3 ( 10-5 ms

	11.4 MBS Dynamic Range Measurement Accuracy
	High Power Beacon power level
	-30 dBm
	0 dB
	Level+TPR: -30 dBm

	
	Code phase difference
	7.1 ( 10-5  ms
	5 ns
	Error+TPR: 7.6 ( 10-5 ms

	
	Low Power Beacon power level
	-130 dBm
	2 dB
	Level+TPR: -128 dBm

	
	Code phase difference
	2.35 ( 10-4 ms
	5 ns
	Error+TPR: 2.40 ( 10-4 ms

	11.4A MBS Dynamic Range Measurement Accuracy
	High Power Beacon power level
	-30 dBm
	0 dB
	Level+TPR: -30 dBm

	
	TB1 High Power code phase difference
	7.1 ( 10-5  ms
	5 ns
	Error+TPR: 7.6 ( 10-5 ms

	
	TB2 High Power code phase difference
	2.8 ( 10-5  ms
	5 ns
	Error+TPR: 3.3 ( 10-5 ms

	
	Low Power Beacon power level
	-130 dBm
	2 dB
	Level+TPR: -128 dBm

	
	TB1 Low Power code phase difference
	2.35 ( 10-4 ms
	5 ns
	Error+TPR: 2.40 ( 10-4 ms

	
	TB2 Low Power code phase difference
	9.3 ( 10-5  ms
	5 ns
	Error+TPR: 9.8 ( 10-5 ms

	11.5, 11.5A MBS Measurement Accuracy in Multipath
	Beacon power level
	-30 dBm
	0 dB
	Level+TPR: -30 dBm

	
	Code phase difference
	2.35 ( 10-4 ms
	5 ns
	Error+TPR: 2.40 ( 10-4 ms


Table C.4.4: Derivation of Test Requirements for WLAN and BLE measurement tests

	Test
	Conformance requirements in
12.1.1, 12.1.2 and 12.2.1
	Test Parameter Relaxation (TPR)
	Test Requirement

	12.1.1 WLAN AP Identification and reporting delay under nominal conditions
	Response time
	20.85 seconds
	300 ms
	Time+TPR: 21.15 s

	12.1.2 WLAN AP Identification and reporting delay under dynamic range conditions
	Response time
	20.85 seconds
	300 ms
	Time+TPR: 21.15 s

	
	Low Power WLAN APs Received Power Level
	WLAN 2.4 GHz band: -74 dBm
WLAN 5 GHz band: -79 dBm
	1 dB
	Power+TPR: WLAN 2.4 GHz band: -73 dBm
WLAN 5 GHz band: -78 dBm

	12.2.1 Bluetooth identification
	Response time
	10.24 seconds
	300 ms
	Time+TPR: 10.54 s


Annex D (normative):
Rules for statistical testing

< Unchanged sections omitted >

E.2
Conditions for OTDOA intra-frequency RSTD Measurements

This clause defines the E-UTRAN intra-frequency PRP_1,2 applicable for OTDOA intra-frequency RSTD measurements for a corresponding operating band.

The conditions for E-UTRAN OTDOA intra-frequency RSTD measurements are as defined in Table E.2-1

Table E.2-1: Conditions for OTDOA intra-frequency RSTD measurements

	Parameter
	E-UTRA operating band group s Note 3
	Minimum PRP1,2 Note 1

	
	
	dBm/15kHz

	Conditions
	FDD_A, TDD_A
	-127

	
	FDD_B
	-126.5

	
	FDD_C, TDD_C
	-126

	
	FDD_D
	-125.5

	
	FDD_E, TDD_E
	-125

	
	FDD_F
	-124.5 Note 2

	
	FDD_G
	-124

	
	FDD_H
	-123.5

	
	FDD_N
	-120.5

	NOTE 1:
This condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3 of TS 36.133[23].
NOTE 2:
The condition is -125 dBm/15kHz when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.
NOTE 3:
E-UTRA operating band groups are as defined in clause 4.4.2.


E.2.1
Conditions for OTDOA intra-frequency RSTD Measurements by UE Category M1 and M2

This clause defines the E-UTRAN intra-frequency PRP1,2 applicable for a corresponding operating band.

The conditions for CE mode A intra-frequency E-UTRAN HD-FDD, FDD and TDD measurements are defined in Table E.2.1-1.

The conditions for CE mode B for intra-frequency E-UTRAN HD-FDD, FDD and TDD measurements are defined in Table E.2.1-2.

Table E.2.1-1: E-UTRAN intra-frequency measurements for HD-FDD, FDD and TDD for CE mode A

	Parameter
	E-UTRA operating band groups Note 2
	Minimum PRP1,2 

	
	
	dBm/15kHz

	Conditions
	FDD_A, TDD_A
	-127

	
	FDD_D
	-125.5

	
	FDD_E, TDD_E
	-125

	
	FDD_F
	-124.5 Note 1

	
	FDD_G
	-124

	
	FDD_N
	-120.5

	NOTE 1:
The condition is -125 dBm/15kHz when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.

NOTE 2:
E-UTRA operating band groups are as defined in Section 4.4.2.


Table E.2.1-2: E-UTRAN intra-frequency measurements for HD-FDD, FDD and TDD for CE mode B

	Parameter
	E-UTRA operating band groups Note 2
	Minimum PRP1,2 

	
	
	dBm/15kHz

	Conditions
	FDD_A, TDD_A
	-136

	
	FDD_D
	-134.5

	
	FDD_E, TDD_E
	-134

	
	FDD_F
	-133.5 Note 1

	
	FDD_G
	-133

	
	FDD_N
	-129.5

	NOTE 1:
The condition is -125 dBm/15kHz when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.

NOTE 2:
E-UTRA operating band groups are as defined in Section 4.4.2.


< End of changes >
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