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[bookmark: _Toc27482280][bookmark: _Toc68183530]9.5	HD-FDD RSTD Intra-Frequency Measurements for NB-IOT
[bookmark: _Toc27482281][bookmark: _Toc68183531]9.5.1	HD-FDD Intra frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in normal coverage
[bookmark: _Toc27482282][bookmark: _Toc68183532]9.5.1.1	Test purpose
To verify that the RSTD HD-FDD intra-frequency measurement accuracy is within the specified limits for NB-IOT Inband Mode in normal coverage.
[bookmark: _Toc27482283][bookmark: _Toc68183533]9.5.1.2	Test applicability
This test applies to NB-IOT E-UTRA HD-FDD UE release 14 and forward that supports UE-assisted OTDOA.
[bookmark: _Toc27482284][bookmark: _Toc68183534]9.5.1.3	Minimum conformance requirements
The UE shall follow the procedure for RRC_IDLE state positioning measurement as defined in TS 36.305 [41] section 7.1.3.

When the physical layer cell identities of the neighbour cells together with the OTDOA assistance data have been provided and the UE has entered the RRC_IDLE state, the UE shall be able to detect and measure intra-frequency RSTD, specified in 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  ms as given below:

	,
where

	is the total time for detecting and measuring at least n cells;


	 is the cell-specific positioning subframe configuration period as defined in TS 36.355 [4] if Part B subframe configuration is provided; otherwise if only Part A subframe configuration is provided, the  equals to the length of the subframe pattern, 

	 is the number of NPRS positioning occasions as defined in Table 9.5.1.3-1,


	 =  ms is the measurement time for a single NPRS positioning occasion which includes the sampling time and the processing time;

	is the cell-specific number of NPRS subframes within a NPRS occasion as defined in TS 36.355 [4] if Part B subframe configuration is provided; if only Part A subframe configuration is provided, the NPRS occasion length is 10 ms,

	 is the minimum number of NPRS subframes per cell measurement as defined in Table 9.5.1.3-2.




	, , and ,  are the parameters of the same cell, for which  is the largest among all the measured cells.

Table 9.5.1.3-1: Number of NPRS positioning occasions within 
	
Positioning subframe configuration period 
	
Number of NPRS positioning occasions 

	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	
16* 
	
32*

	>160 ms
	
8*
	
16*

	Note 1:	When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.
Note 2:	When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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  provided:

	-6 dB for all Frequency Bands for the reference cell,

	-13 dB for all Frequency Bands for neighbour cell i,



	and  conditions apply for all subframes of at least  NPRS positioning occasions,
	NPRP 1,2|dBm according to Annex E.5 for a corresponding Band

 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 NPRS.

The time  starts from the point when the UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [4], and the message and data have been delivered to the physical layer of the UE and the UE has entered the RRC_IDLE state.
The accuracy requirements in Table 9.5.1.3-2 are valid under the following conditions:
Conditions defined in 36.101 [2] Clause 7.3 for reference sensitivity are fulfilled.
NPRP 1,2|dBm according to Annex E.5 for a corresponding Band
There are no measurement gaps overlapping with the NPRS 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 9.5.1.3-2: Intra RSTD measurement accuracy for normal coverage
	Accuracy
	Conditions

	
	NPRS Ês/Iot
	UE NPRS measurement 
bandwidth on the reference cell and the measured neighbour cell i Note 3
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i, NNPRS_total Note 6
	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

	±20
	(NPRS Ês/Iot)ref ≥-6dB
and
(NPRS Ês/Iot)i ≥-13dB
	1
	320
	NFDD_G
	-118
	-70

	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:	The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 4:	The Io is defined in NPRS positioning subframes. The same Io range applies to NPRS and non-NPRS symbols. Io levels are different in NPRS and non-NPRS symbols within the same subframe.
NOTE 5:	E-UTRA operating band groups for NB-IoT are as defined in Section 4.11.1.
NOTE 6:	NNPRS_total can be in one or more NPRS positioning occasions.



The normative reference for this requirement is TS 36.133 [23] clauses 4.8.1, 9.1.22.10, A.3.23.2 and A.9.8.16.
[bookmark: _Toc27482285][bookmark: _Toc68183535]9.5.1.4	Test description
[bookmark: _Toc27482286][bookmark: _Toc68183536]9.5.1.4.1	Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 8.1.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 8.1.3.1.1.
Channel bandwidth to be tested: 10 MHz. If the band under test does not support 10 MHz bandwidth, 5 MHz shall be used.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 but using only the main TX/RX antenna.
2.	The general test parameter settings are set up according to Table 9.5.1.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 9.5.1.4.3.
5.	All cells are on the same carrier frequency. nCell 1 is the serving cell and OTDOA assistance data reference cell; nCell 2 is the neighbour cell. eCell 1 and eCell 2 are the LTE donor cells to nCell 1 and nCell 2, respectively. The assistance data neighbour cell list includes in total 15 cells, where 14 of the cells are not simulated (dummy cells; as defined in TS 37.571‑5 [20], clause 7.2.2).
6.	The true RSTD (which is the receive time difference for frame 0 between nCell 2 and nCell 1 as seen at the UE antenna connector) is set to 92 Ts (about 3 s). Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.5.1.4-1.
Table 9.5.1.4-1: General test parameters
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Inband
	

	Reference cell
	
	nCell 1
	

	Neighbor cells
	
	nCell 2, eCell 2 and eCell 1
	

	NPDCCH parameters
	
	R.26 HD-FDD
	As defined in TS 36.133 [23] section A.3.1.6.1

	nprsID
	
	Test1: (nprsID of Cell 1 – nprsID of Cell 2)mod6=1
	As defined in TS36.355 [4]

	nprs-period
	ms
	1280
	As defined in TS36.355 [4]

	nprs-startSF
	
	sf0
	Subframe offset of the NPRS positioning occasion as defined in TS36.355 [4]

	Number of consecutive downlink positioning subframes
nprs-NumSF
	
	640
	As defined in TS36.355 [4]

	NPRS muting info
	
	nCell 1: ‘11110000’
nCell 2: ‘11110000’
	Corresponds to nprs-MutingInfoB defined in TS 36.355 [4]

	PartA Configuration
	
	as in the following 2 rows
	

	subframePattern10
	
	‘0111001110’
	Corresponds to subframePattern10-r14 defined in TS 36.355 [4]

	nprsSequenceInfo
	
	BWchannel 5MHz: 54
BWchannel 10MHz: 130
	Corresponds to nprsSequenceInfo defined in TS 36.355 [4]

	CP length
	
	Normal
	

	NPRACH Configuration
	
	NPRACH.R-1
	Refer to TS 36.133 [23] section A.3.18

	DRX cycle length
	
	1.28
	The value shall be used for all cells in the test.

	Expected RSTD
	s
	nCell 2: 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
	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

	Measurement period
	s
	11.52
	Derived according to the RSTD measurement period in clause 9.5.1.3



[bookmark: _Toc27482287][bookmark: _Toc68183537]9.5.1.4.2	Test procedure
The test consists of a set-up period and a measurement period. nCell 1 and nCell 2 (and their LTE donor cells eCell 1 and eCell 2) are 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 9.5.1.4.3 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-NB with CP CIoT optimisation according to TS 36.508 [18] clause 8.1.5 in nCell 1.
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message. 
3.	Set the parameters according to Table 9.5.1.5-1 and Table 9.5.1.5-2 as appropriate. Propagation conditions are set according to clause 4.7.2.1.
4.	The SS shall send an LPP REQUEST CAPABILITIES message.
5.	The UE shall send 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 the measurement period, where T = 150 ms.
8.	When the Inactivity Timer expires, the SS shall send a RRC Connection Release to send the UE to RRC_IDLE state.
9.	The UE shall perform location measurements in RRC_IDLE state start a Mobile Originated Data Transport according to TS 23.401 [42] clause 5.3.4B.2.
10.	When the signalling connection between the UE and SS is re-established, 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 nCell 2 in the OTDOA-SignalMeasurementInformation IE according to Table 9.5.1.5-3. 
13.	Repeat step 2-12 until the confidence level according to Annex D is achieved.
[bookmark: _Toc27482288][bookmark: _Toc68183538]9.5.1.4.3	Message contents
Message contents are according to TS 36.508 [18] clause 8.1.4.3 and clause 8.1.6 using condition "Inband_Same" with the following exceptions:
Table 9.5.1.4.3-1: 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 9.5.1.4.3-1a: LPP Request Capabilities
	Information Element
	Value/remark

	otdoa‑RequestCapabilities
	TRUE



Table 9.5.1.4.3-2: 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
	12
	See Measurement Period of Table 9.5.1.4.1-1
	

	                   responseTimeEarlyFix-r12
	Not present
	
	

	                 }
	
	
	

	                 velocityRequest
	FALSE
	
	

	                 responseTimeNB-r14
	Not present
	Only required if response time shall be >128s
	

	              }
	
	
	

	              environment
	Not present
	
	

	              locationCoordinateTypes
	Not present
	
	

	              velocityTypes
	Not present
	
	

	              messageSizeLimitNB-r14
	Not present
	
	

	            }
	
	
	

	            a-gnss-RequestLocationInformation 
	Not present
	
	

	            otdoa-RequestLocationInformation
                                                           SEQUENCE {
	
	
	

	                 assistanceAvailability
	FALSE
	
	

	            }
	
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not Present
	
	

	            sensor-RequestLocationInformation-r13
	Not Present
	
	

	            tbs-RequestLocationInformation-r13
	Not Present
	
	

	            wlan-RequestLocationInformation-r13
	Not Present
	
	

	            bt-RequestLocationInformation-r13
	Not Present
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 9.5.1.4.3-1: 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
	Not present
	
	

	                 otdoa-NeighbourCellInfo
	Not present
	
	

	                 otdoa-Error
	Not present
	
	

	                 otdoa-ReferenceCellInfoNB-r14
	As defined in TS 37.571‑5 [20], clause 7.4.2.
	
	

	                 otdoa-NeighbourCellInfoNB-r14
	As defined in TS 37.571‑5 [20], clause 7.4.2.
	
	

	            }  
	
	
	

	            epdu-ProvideAssistanceData
	Not present
	
	

	            sensor-ProvideAssistanceData-r14
	Not present
	
	

	            tbs-ProvideAssistanceData-r14
	Not present
	
	

	            wlan-ProvideAssistanceData-r14
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482289][bookmark: _Toc68183539]9.5.1.5	Test requirement
Table 9.5.1.5-1 and 9.5.1.5-2 define the primary level settings including test tolerances for all tests.
The RSTD FDD intra-frequency accuracy test shall meet the reported values in Table 9.5.1.5-3.
Table 9.5.1.5-1: Cell Specific Test Parameters for intra frequency RSTD Tests for NB-IOT Cells
	Parameter
	Unit
	Test 1

	
	
	nCell 1
	nCell 2

	BWchannel
	kHz
	180
	180

	PRB location within eCell
	
	eCell 1 BWchannel 5MHz: 17
eCell 1 BWchannel 10MHz: 30
	eCell 2 BWchannel 5MHz: 17
eCell 2 BWchannel 10MHz: 30

	NPBCH_RA
	dB
	0
	0

	NPBCH_RB
	
	
	

	NPSS_RA
	
	
	

	NSSS_RA
	
	
	

	NPDCCH_RA
	
	
	

	NPDCCH_RB
	
	
	

	NPDSCH_RA
	
	
	

	NPDSCH_RB
	
	
	

	OCNG_RA Note 1
	
	
	

	OCNG_RB Note 1 
	
	
	

	
 Note 2
	dBm/
15 kHz
	-98
	-98

	NPRS_RA
	dB
	-7.2
	-8.7

	
NPRS  
	dB
	-0.2
	-4.7

	
NPRS  Note 3
	dB
	-5.66
	-12.49

	Io Note 3
	dBm/
180kHz
	-78.40
	-78.40

	NPRP Note 3
	dBm/
15 kHz
	-98.2
	-102.7

	NRSRP Note 3
	dBm/ 15 kHz
	-91
	-94

	
 Note 3
	dB
	7
	4

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to nCell 1
	us
	N/A
	3

	Note 1:	OCNG shall be used such that active cells 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 NPRS.

Note 2:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.


Note 3:	If NPRS_RA is not “N/A”, , NPRS , Io, NRSRP and NPRP levels have been derived from other parameters and are given for information purpose. If NPRS_RA is “N/A”, Io and NRSRP 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.



Table 9.5.1.5-2: Cell Specific Test Parameters for intra frequency RSTD Tests for E-UTRA Cells
	Parameter
	Unit
	eCell 1
	eCell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	BWchannel
	MHz
	5 or 10
	5 or 10

	NOCNG Pattern defined in TS 36.133 [23] section A.3.2.3
	-
	BWchannel 5MHz: NOP.4 FDD
BWchannel 10MHz: NOP.1 FDD
	BWchannel 5MHz: NOP.4 FDD
BWchannel 10MHz: NOP.1 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	 Note2
	dBm/15 kHz
	-98
	-98

	 Note2
	dBm
	7
	7
	7
	4
	4
	4

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to eCell 1
	ms
	-
	3

	Note 1:	OCNG shall be used such that the Cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
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 .



Table 9.5.1.5-3: RSTD HD-FDD intra-frequency accuracy requirements for the reported values
	Lowest reported value
	RSTD_6426

	Highest reported value
	RSTD_6468



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









The expected response time is 12 s. The response time is equal to the LPP time IE value. The LPP time IE value is derived from the RSTD reporting delay plus T, where T = 150 ms, giving a value of 11670 ms. This is rounded up to the next allowed LPP value of 12 seconds. The RSTD measurement reporting delay in the test is derived from the following expression, , where =1280 ms, =8,  = , =320 ms, =640 ms and =16. All the parameters are specified in clause 9.5.1.3 and Table 9.5.1.3‑1. This gives the total RSTD reporting delay of 11520 ms for the 15 neighbour cells including nCell 2 with respect to the reference cell, nCell 1. This expected response time excludes any delay caused by RRC connection release before the RRC_IDLE mode measurement. This expected response time excludes any delay caused by establishing a signalling connection with the SS (including random access procedure) as defined in TS 36.305 [41] for LPP measurement reporting. The response time is not explicitly evaluated for this test; hence, no test tolerance values need to be applied.
[bookmark: _Toc27482290][bookmark: _Toc68183540]9.5.2	HD-FDD Intra frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in enhanced coverage
[bookmark: _Toc27482291][bookmark: _Toc68183541]9.5.2.1	Test purpose
To verify that the RSTD HD-FDD intra-frequency measurement accuracy is within the specified limits for NB-IOT Inband Mode in enhanced coverage.
[bookmark: _Toc27482292][bookmark: _Toc68183542]9.5.2.2	Test applicability
This test applies to NB-IOT E-UTRA HD-FDD UE release 14 and forward that supports UE-assisted OTDOA.
[bookmark: _Toc27482293][bookmark: _Toc68183543]9.5.2.3	Minimum conformance requirements
Same as clause 9.5.1.3, replacing Table 9.5.1.3-1 with Table 9.5.2.3-1 and Table 9.5.1.3-2 with Table 9.5.2.3-2.

Table 9.5.2.3-1: Number of NPRS positioning occasions within 
	
Positioning subframe configuration period 
	
Number of NPRS positioning occasions 

	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	
16* 
	
32*

	>160 ms
	
8*
	
16*

	Note 1:	When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.
Note 2:	When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1 and one inter-frequency carrier frequency f2, respectively. 



Table 9.5.2.3-2: Intra RSTD measurement accuracy for enhanced coverage
	Accuracy
	Conditions

	
	NPRS Ês/Iot
	UE NPRS measurement 
bandwidth on the reference cell and the measured neighbour cell i Note 3
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i, NNPRS_total Note 6
	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

	±32
	(NPRS Ês/Iot)ref ≥-15dB
and
(NPRS Ês/Iot)i ≥-15dB
	1
	320
	NFDD_G
	-118
	-70

	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:	The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 4:	The Io is defined in NPRS positioning subframes. The same Io range applies to NPRS and non-NPRS symbols. Io levels are different in NPRS and non-NPRS symbols within the same subframe.
NOTE 5:	E-UTRA operating band groups for NB-IoT are as defined in Section 4.11.1.
NOTE 6:	NNPRS_total can be in one or more NPRS positioning occasions.



The normative reference for this requirement is TS 36.133 [23] clauses 4.8.2, 9.1.22.12, A.3.23.2 and A.9.8.18.
[bookmark: _Toc27482294][bookmark: _Toc68183544]9.5.2.4	Test description
[bookmark: _Toc27482295][bookmark: _Toc68183545]9.5.2.4.1	Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 8.1.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 8.1.3.1.1.
Channel bandwidth to be tested: 10 MHz. If the band under test does not support 10 MHz bandwidth, 5 MHz shall be used.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 but using only the main TX/RX antenna.
2.	The general test parameter settings are set up according to Table 9.5.2.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 9.5.2.4.3.
5.	All cells are on the same carrier frequency. nCell 1 is the serving cell and OTDOA assistance data reference cell; nCell 2 is the neighbour cell. eCell 1 and eCell 2 are the LTE donor cells to nCell 1 and nCell 2, respectively. The assistance data neighbour cell list includes in total 15 cells, where 14 of the cells are not simulated (dummy cells; as defined in TS 37.571‑5 [20], clause 7.2.2).
6.	The true RSTD (which is the receive time difference for frame 0 between nCell 2 and nCell 1 as seen at the UE antenna connector) is set to 92 Ts (about 3 s). Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.5.2.4-1.
Table 9.5.2.4-1: General test parameters
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Inband
	

	Reference cell
	
	nCell 1
	

	Neighbor cells
	
	nCell 2, eCell 2 and eCell 1
	

	NPDCCH parameters
	
	R.26 HD-FDD
	As defined in TS 36.133 [23] section A.3.1.6.1

	nprsID
	
	Test1: (nprsID of Cell 1 – nprsID of Cell 2)mod6=1
	As defined in TS36.355 [4]

	nprs-period
	ms
	1280
	As defined in TS36.355 [4]

	nprs-startSF
	
	sf0
	Subframe offset of the NPRS positioning occasion as defined in TS36.355 [4]

	Number of consecutive downlink positioning subframes
nprs-NumSF
	
	640
	As defined in TS36.355 [4]

	NPRS muting info
	
	nCell 1: ‘11110000’
nCell 2: ‘11110000’
	Corresponds to nprs-MutingInfoB defined in TS 36.355 [4]

	PartA Configuration
	
	as in the following two rows
	

	subframePattern10
	
	‘0111001110’
	Corresponds to subframePattern10-r14 defined in TS 36.355 [4]

	nprsSequenceInfo
	
	BWchannel 5MHz: 54
BWchannel 10MHz: 130
	Corresponds to nprsSequenceInfo defined in TS 36.355 [4]

	CP length
	
	Normal
	

	NPRACH Configuration
	
	NPRACH.R-1
	Refer to TS 36.133 [23] section A.3.18

	DRX cycle length
	
	1.28
	The value shall be used for all cells in the test.

	Expected RSTD
	s
	nCell 2: 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
	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

	Measurement period
	s
	11.52
	Derived according to the RSTD measurement period in clause 9.5.2.3



[bookmark: _Toc27482296][bookmark: _Toc68183546]9.5.2.4.2	Test procedure
The test consists of a set-up period and a measurement period. nCell 1 and nCell 2 (and their LTE donor cells eCell 1 and eCell 2) are 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 9.5.2.4.3 shall be provided to the UE during the set-up period. The last TTI containing the OTDOA-RequestLocationInformation message of the last NPDCCH repetition 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-NB with CP CIoT optimisation according to TS 36.508 [18] clause 8.1.5 in nCell 1.
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message. 
3.	Set the parameters according to Table 9.5.2.5-1 and Table 9.5.2.5-2 as appropriate. Propagation conditions are set according to clause 4.7.2.1.
4.	The SS shall send an LPP REQUEST CAPABILITIES message.
5.	The UE shall send 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 the measurement period, where T = 150 ms.
8.	When the Inactivity Timer expires, the SS shall send a RRC Connection Release to send the UE to RRC_IDLE state.
9.	The UE shall perform location measurements in RRC_IDLE state start a Mobile Originated Data Transport according to TS 23.401 [42] clause 5.3.4B.2.
10.	When the signalling connection between the UE and SS is re-established, 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 nCell 2 in the OTDOA-SignalMeasurementInformation IE according to Table 9.5.1.5-3. 
13.	Repeat step 2-12 until the confidence level according to Annex D is achieved.
[bookmark: _Toc27482297][bookmark: _Toc68183547]9.5.2.4.3	Message contents
Same as clause 9.5.1.4.3.
[bookmark: _Toc27482298][bookmark: _Toc68183548]9.5.2.5	Test requirement
Table 9.5.2.5-1 and 9.5.2.5-2 define the primary level settings including test tolerances for all tests.
The RSTD FDD intra-frequency accuracy test shall meet the reported values in Table 9.5.2.5-3.
Table 9.5.2.5-1: Cell Specific Test Parameters for intra frequency RSTD Tests for NB-IOT Cells
	Parameter
	Unit
	Test 1

	
	
	nCell 1
	nCell 2

	BWchannel
	kHz
	180
	180

	PRB location within eCell
	
	eCell 1 BWchannel 5MHz: 17
eCell 1 BWchannel 10MHz: 30
	eCell 2 BWchannel 5MHz: 17
eCell 2 BWchannel 10MHz: 30

	NPBCH_RA
	dB
	0
	0

	NPBCH_RB
	
	
	

	NPSS_RA
	
	
	

	NSSS_RA
	
	
	

	NPDCCH_RA
	
	
	

	NPDCCH_RB
	
	
	

	NPDSCH_RA
	
	
	

	NPDSCH_RB
	
	
	

	OCNG_RA Note 1
	
	
	

	OCNG_RB Note 1 
	
	
	

	
 Note 2
	dBm/
15 kHz
	-110
	-110

	NPRS_RA
	dB
	-12.4
	-0.4

	
NPRS  
	dB
	-14.4
	-12.4

	
NPRS  Note 3
	dB
	-14.67
	-14.52

	Io Note 3
	dBm/
180kHz
	-100.8
	-110.8

	NPRP Note 3
	dBm/
15 kHz
	-124.4
	-122.4

	NRSRP Note 3
	dBm/ 15 kHz
	-112
	-122

	
 Note 3
	dB
	-2
	-12

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to nCell 1
	us
	N/A
	3

	Note 1:	OCNG shall be used such that active cells 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 NPRS.

Note 2:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.


Note 3:	If NPRS_RA is not “N/A”, , NPRS , Io, NRSRP and NPRP levels have been derived from other parameters and are given for information purpose. If NPRS_RA is “N/A”, Io and NRSRP 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.



Table 9.5.2.5-2: Cell Specific Test Parameters for intra frequency RSTD Tests for E-UTRA Cells
	Parameter
	Unit
	eCell 1
	eCell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	BWchannel
	MHz
	5 or 10
	5 or 10

	NOCNG Pattern defined in TS 36.133 [23] section A.3.2.3
	-
	BWchannel 5MHz: NOP.4 FDD
BWchannel 10MHz: NOP.1 FDD
	BWchannel 5MHz: NOP.4 FDD
BWchannel 10MHz: NOP.1 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	 Note2
	dBm/15 kHz
	-110
	-110

	 Note2
	dBm
	-2
	-2
	-2
	-2
	-2
	-2

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to eCell 1
	ms
	-
	3

	Note 1:	OCNG shall be used such that the Cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
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 .



Table 9.5.2.5-3: RSTD HD-FDD intra-frequency accuracy requirements for the reported values
	Lowest reported value 
	RSTD_6414

	Highest reported value 
	RSTD_6480



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









The expected response time is 12 s. The response time is equal to the LPP time IE value. The LPP time IE value is derived from the RSTD reporting delay plus T, where T = 150 ms, giving a value of 11670 ms. This is rounded up to the next allowed LPP value of 12 seconds. The RSTD measurement reporting delay in the test is derived from the following expression, , where =1280 ms, =8,  = , =320 ms, =640 ms and =16. All the parameters are specified in clause 9.5.2.3 and Table 9.5.2.3‑1. This gives the total RSTD reporting delay of 11520 ms for the 15 neighbour cells including nCell 2 with respect to the reference cell, nCell 1. This expected response time excludes any delay caused by RRC connection release before the RRC_IDLE mode measurement. This expected response time excludes any delay caused by establishing a signalling connection with the SS (including random access procedure) as defined in TS 36.305 [41] for LPP measurement reporting. The response time is not explicitly evaluated for this test; hence, no test tolerance values need to be applied.
[bookmark: _Toc27482299][bookmark: _Toc68183549]9.5.3	HD-FDD Intra frequency RSTD Measurement Reporting Delay for NB-IOT Standalone Mode in enhanced coverage
[bookmark: _Toc27482300][bookmark: _Toc68183550]9.5.3.1	Test purpose
To verify that the RSTD HD-FDD intra-frequency measurement reporting delay is within the specified limits for NB-IOT Standalone Mode in enhanced coverage.
[bookmark: _Toc27482301][bookmark: _Toc68183551]9.5.3.2	Test applicability
This test applies to NB-IOT E-UTRA HD-FDD UE release 14 and forward that supports UE-assisted OTDOA.
[bookmark: _Toc27482302][bookmark: _Toc68183552]9.5.3.3	Minimum conformance requirements
The UE shall follow the procedure for RRC_IDLE state positioning measurement as defined in TS 36.305 [41] section 7.1.3.

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data have been provided and the UE has entered the RRC_IDLE state, the UE shall be able to detect and measure intra-frequency RSTD, specified in 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  ms as given below:

,
where

	is the total time for detecting and measuring at least n cells;


	 is the cell-specific positioning subframe configuration period as defined in TS 36.355 [4] if Part B subframe configuration is provided; otherwise if only Part A subframe configuration is provided, the  equals to the length of the subframe pattern, 

	 is the number of NPRS positioning occasions as defined in Table 9.5.3.3-1,


	 =  ms is the measurement time for a single NPRS positioning occasion which includes the sampling time and the processing time;

	is the cell-specific number of NPRS subframes within a NPRS occasion as defined in TS 36.355 [4] if Part B subframe configuration is provided; if only Part A subframe configuration is provided, the NPRS occasion length is 10 ms,

	 is the minimum number of NPRS subframes per cell measurement as defined in Table 9.5.2.3-2.




	, , and ,  are the parameters of the same cell, for which  is the largest among all the measured cells.

Table 9.5.3.3-1: Number of NPRS positioning occasions within 
	
Positioning subframe configuration period 
	
Number of NPRS positioning occasions 

	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	
16* 
	
32*

	>160 ms
	
8*
	
16*

	Note 1:	When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.
Note 2:	When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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  provided:

	-15 dB for all Frequency Bands for the reference cell,

	-15 dB for all Frequency Bands for neighbour cell i,



	and  conditions apply for all subframes of at least  NPRS positioning occasions,
	NPRP 1,2|dBm according to Annex E.5 for a corresponding Band

 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 NPRS.

The time  starts from the point when the UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [4], and the message and data have been delivered to the physical layer of the UE, and the UE has entered the RRC_IDLE state.
After receiving both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [4], the UE shall be sent to RRC IDLE state. The maximum allowed RSTD reporting delay is defined as the time between the point when the UE has entered the RRC_IDLE state, and the point when the UE is ready to transmit the measurement report over the air interface and starts to establish a signalling connection with the MME.
The maximum allowed RSTD reporting delay shall be less than +TRandomAccess_NB-IoT-EC.
The normative reference for this requirement is TS 36.133 [23] clauses 4.8.2, 4.8.2.1, A.3.23.2 and A.4.7.1.
[bookmark: _Toc27482303][bookmark: _Toc68183553]9.5.3.4	Test description
[bookmark: _Toc27482304][bookmark: _Toc68183554]9.5.3.4.1	Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 8.1.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 8.1.3.1.1.
Channel bandwidth to be tested: 200 kHz as defined in TS 36.508 [18] clause 8.1.3.1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 but using only the main TX/RX antenna.
2.	The general test parameter settings are set up according to Table 9.5.3.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 9.5.3.4.3.
5.	There are three synchronous cells: nCell 1, nCell 2 and nCell 3. nCell 1 is the reference as well as the serving cell. nCell 2 and nCell 3 are the neighbour cells. All cells are on the same RF channel. The assistance data neighbour cell list includes in total 15 cells, where 13 of the cells are not simulated (dummy cells; as defined in TS 37.571‑5 [20], clause 7.2.2).
6.	The true RSTD (which is the received 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 nCell 2 and serving nCell 1; and set to -31 Ts (about -1 s) between neighbour nCell 3 and serving nCell 1.
Table 9.5.3.4-1: General test parameters
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

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

	Neighbor cells
	
	nCell 2 and nCell 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.

	nprsID
	
	(nprsID of Cell 1 – nprsID of Cell 2)mod6=1
and
(nprsID of Cell 1 – nprsID of Cell 3)mod6=2
	As defined in TS 36.355 [4]

	nprs-period
	ms
	1280
	As defined in TS 36.355 [4]

	nprs-startSF
	
	sf0
	Subframe offset of the NPRS positioning occasion as defined in TS 36.355 [4]

	Number of consecutive downlink positioning subframes
nprs-NumSF
	
	320
	As defined in TS 36.355 [4]

	NPRS muting info
	
	nCell 1: ‘11110000’
nCell 2: ‘00001111’
nCell 3: ‘11110000’
	Corresponds to nprs-MutingInfoB defined in TS 36.355 [4]

	Part A Configuration
	
	N/A
	NPRS is configured based on Part B but not Part A. 

	CP length
	
	Normal
	

	NPRACH Configuration
	
	NPRACH.R-1
	Refer to A.3.18

	DRX cycle length
	
	1.28
	The value shall be used for all cells in the test.

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

	Expected RSTD
	s
	nCell 2: 3
nCell 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
	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

	T1
	s
	-
	The length of the time interval from the beginning of the test until T2

	T2
	s
	5.12
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	5.12
	The length of the time interval that follows immediately after time interval T2

	T4
	s
	5.12
	The length of the time interval that follows immediately after time interval T3

	T5
	s
	5.12
	The length of the time interval that follows immediately after time interval T4

	T6
	s
	≥ 57
	The length of the time interval that follows immediately after time interval T5



[bookmark: _Toc27482305][bookmark: _Toc68183555]9.5.3.4.2	Test procedure
The test consists of six consecutive time intervals, with durations of T1, T2, T3, T4, T5 and T6. nCell 1 is active throughout T1, T2, T3, T4, T5 and T6, whilst nCell 2 and nCell 3 are activated only in the beginning of T2. nCell 2 is active until the end of T5 and nCell 3 is active until the end of T4. nCell 1 transmits NPRS in T2 and T4, while nCell 2 transmits NPRS in T3 and T5 and nCell 3 transmits NPRS only in T2 and T4. Note: The information on when NPRS is muted is conveyed to the UE using PRS muting information.
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 9.5.3.4.3 shall be provided to the UE during the set-up period, T1. After the receipt of the OTDOA assistance data and OTDOA-RequestLocationInformation, the UE is provided with a RRC connection release command. The last TTI containing the RRC connection release command shall be provided to the UE ΔT ms before the start of T2 where T = 150 ms. The UE is then expected to enter RRC_IDLE state before T4.
1.	Ensure that the UE is in state Generic RB Established State 3A-NB with CP CIoT optimisation according to TS 36.508 [18] clause 8.1.5 in nCell 1.
2.	T1 starts.
3.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message. 
4.	Set the parameters according to Table 9.5.3.5-1 and Table 9.5.3.5-2 as appropriate. Propagation conditions are set according to clause 4.7.2.1.
5.	The SS shall send an LPP REQUEST CAPABILITIES message.
6.	The UE shall send 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. If the UE message at step 6 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.
9.	The SS shall send a RRC Connection Release to send the UE to RRC_IDLE state and ΔT ms after the last TTI containing the RRC connection release command, T2 starts, where T = 150 ms.
10.	At the start of T2, the SS shall switch the power setting from T1 to T2 as specified in Table 9.5.3.5-2.
11.	When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 9.5.3.5-2.
12.	When T3 expires, the SS shall switch the power setting from T3 to T4 as specified in Table 9.5.3.5-2.
13.	When T4 expires, the SS shall switch the power setting from T4 to T5 as specified in Table 9.5.3.5-2.
14.	When T5 expires, the SS shall switch the power setting from T5 to T6 as specified in Table 9.5.3.5-1.
15.	The UE shall perform location measurements in RRC_IDLE state and then start a Mobile Originated Data Transport according to TS 23.401 [42] clause 5.3.4B.2.
16.	When the signalling connection between the UE and SS is re-established, the UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the OTDOA‑ProvideLocationInformation IE. The LPP PROVIDE LOCATION INFORMATION shall be transmitted within the response time (see clause 4.7.3) specified in clause 9.5.3.5. The UE shall perform and report the RSTD measurements for both nCell 2 and nCell 3 with respect to the reference cell in the OTDOA assistance data, nCell 1. If the UE transmits an OTDOA‑ProvideLocationInformation IE including the rstd field for both nCell 2 and nCell 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.
17.	If the UE message at step 16 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
18.	Repeat step 2-17 until the confidence level according to Annex D is achieved.
[bookmark: _Toc27482306][bookmark: _Toc68183556]9.5.3.4.3	Message contents
Same as in Clause 9.5.1.3.4.3 with the following exceptions:
Table 9.5.3.4.3-1: LPP RequestLocationInformation
	Derivation Path: Table 9.5.1.4.3-2

	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
	78
	See test requirement in Section 9.5.3.5
	

	                 }
	
	
	

	              }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482307][bookmark: _Toc68183557]9.5.3.5	Test requirement
Table 9.5.3.5-1 and 9.5.3.5-2 define the primary level settings including test tolerances for all tests.
Table 9.5.3.5-1: Cell Specific Test Parameters for intra frequency RSTD Tests for T1 and T6
	Parameter
	Unit
	nCell 1
	nCell 2
	nCell 3

	NB-IoT RF Channel Number
	
	1
	1
	1

	NB-IoT Channel Bandwidth (BWchannel)
	kHz
	200
	200
	200

	OCNG Pattern Note 1
	
	NOP.3 FDD
	N/A
	N/A

	NPDSCH parameters Note 2
	
	R.18 HD-FDD
	N/A
	N/A

	NPDCCH parameters Note 2
	
	R.30 HD-FDD
	N/A
	N/A

	NPBCH_RA
	dB
	0
	N/A
	N/A

	NPBCH_RB
	
	
	
	

	NPSS_RA
	
	
	
	

	NSSS_RA
	
	
	
	

	NPDCCH_RA
	
	
	
	

	NPDCCH_RB
	
	
	
	

	NPDSCH_RA
	
	
	
	

	NPDSCH_RB
	
	
	
	

	OCNG_RA Note 1
	
	
	
	

	OCNG_RB Note 1
	
	
	
	

	 Note 3
	dBm/
15 kHz
	-98

	
NPRS 
	dB
	-Infinity
	-Infinity
	-Infinity

	

	dB
	-2
	-Infinity
	-Infinity

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x1

	Timing offset to nCell 1
	s
	N/A
	1
	-1

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The NPDSCH and NPDCCH reference measurement channels are used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.



Table 9.5.3.5-2: Cell Specific Test Parameters for intra frequency RSTD Tests for T2 to T5
	Parameter
	Unit
	nCell 1
	nCell 2
	nCell 3

	
	
	T2 and T4
	T3 and T5
	T2 and T4
	T3 and T5
	T2 and T4
	T3 and T5

	BWchannel
	kHz
	200
	200
	200

	NB-IoT RF Channel Number
	
	1
	1
	1

	OCNG patterns 
	
	NOP.3 FDD
	N/A
	NOP.3 FDD
	NOP.3 FDD
	N/A

	NPBCH_RA
	dB
	0
	0
	0
	N/A

	NPBCH_RB
	
	
	
	
	

	NPSS_RA
	
	
	
	
	

	NSSS_RA
	
	
	
	
	

	NPDCCH_RA
	
	
	
	
	

	NPDCCH_RB
	
	
	
	
	

	NPDSCH_RA
	
	
	
	
	

	NPDSCH_RB
	
	
	
	
	

	OCNG_RA Note 1
	
	
	
	
	

	OCNG_RB Note 1 
	
	
	
	
	

	
	
	
	
	
	

	NPRS_RA
	dB
	-3
	N/A
	N/A
	0
	0
	N/A

	 Note 3
	dBm/
15 kHz
	-98
	-95
	-98
	-95
	-98
	-95

	
NPRS  
	dB
	-15
	-Infinity
	-Infinity
	-15
	-15
	-Infinity

	NPRS  Note 4
	dB
	-15
	-Infinity
	-Infinity
	-15
	-15
	-Infinity

	Io Note 4
	dBm/
180kHz
	-87.14
	-87.12
	-87.14
	-87.12
	-87.14
	-87.12

	NPRP Note 4
	dBm/
15 kHz
	-113
	-Infinity
	-Infinity
	-110
	-113
	-Infinity

	NRSRP Note 4
	dBm/ 15 kHz
	-110
	-107
	-113
	-110
	-113
	-Infinity 

	
 Note 4
	dB
	-12
	-12
	-15
	-15
	-15
	-Infinity

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x1

	Timing offset to nCell 1
	s
	N/A
	1
	-1

	Note 1:	OCNG shall be used such that active cells (all, except nCell 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 NPRS.
Note 3:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.

Note 4:	If NPRS_RA is not “N/A”, , NPRS , Io, NRSRP and NPRP levels have been derived from other parameters and are given for information purpose. If NPRS_RA is “N/A”, Io and NRSRP 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 78.3 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 maximum allowed RSTD reporting delay plus T2 and T3 plus T, where T = 150 ms, giving a value of 77550 ms. This is rounded up to the next allowed LPP value of 78 seconds.
The maximum allowed RSTD reporting delay is 67.16 s. This time is measured starting from the beginning of time interval T4, to the moment when the UE starts to send preambles on the PRACH for sending the positioning measurement report message to nCell1. The maximum allowed RSTD reporting delay is equal to TRSTD _intra_NB-IoT-EC +TRandomAccess_NB-IoT-EC. 

The RSTD measurement time TRSTD _intra_NB-IoT-EC in the test is derived according to section 9.5.3.3 where it is equal to . This gives the total RSTD measurement time of 11.52s for nCell 2 and nCell 3 with respect to the reference nCell 1
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The random access to an already detected cell TRandomAccess_NB-IoT-EC can be expressed as: Tevaluate, NB_intra_NB-IoT-EC + TSI + TPRACH_NB-IoT,
Where:
Tevaluate, NB_intra_NB-IoT-EC = 12800 ms: see Table 4.6.2.4-1 in clause 4.6.2.4 in TS 36.133 [23].
TSI = 41560 ms and is the time required for receiving all the relevant system information as defined in TS 36.331 [22] for the target NB-IoT FDD cell.
TPRACH_NB-IoT = 1280 ms and is the additional delay caused by the random access procedure.
This gives TRandomAccess_NB-IoT-EC = 55.64 s for the random access delay to an already detected cell in the test case.
The test tolerances are defined in clauses C.1.3 and C4.
The rate of the correct events for each neighbour cell observed during repeated tests shall be at least 90% with a confidence level of 95%, where the reported RSTD measurement for each correct event shall be within the RSTD reporting range specified in Clause 9.1.10.3, i.e., between RSTD_0000 and RSTD_12711.
[bookmark: _Toc27482308][bookmark: _Toc68183558][bookmark: _Hlk20930413]9.5.4	Void
[bookmark: _Toc27482309][bookmark: _Toc68183559]9.6	HD-FDD RSTD Inter-Frequency Measurements for NB-IOT
[bookmark: _Toc27482310][bookmark: _Toc68183560]9.6.1	HD-FDD Inter-Frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in normal coverage
[bookmark: _Toc27482311][bookmark: _Toc68183561]9.6.1.1	Test purpose
To verify that the RSTD HD-FDD inter-frequency measurement accuracy is within the specified limits for NB-IOT Mode in normal coverage.
[bookmark: _Toc27482312][bookmark: _Toc68183562]9.6.1.2	Test applicability
This test applies to NB-IOT E-UTRA HD-FDD UE release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements.
[bookmark: _Toc27482313][bookmark: _Toc68183563]9.6.1.3	Minimum conformance requirements
The UE shall follow the procedure for RRC_IDLE state positioning measurement as defined in TS 36.305 [41] section 7.1.3.

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data have been provided and the UE has entered the RRC_IDLE state, the UE shall be able to detect and measure inter-frequency RSTD, specified in 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  ms as given below:

	,
where

	is the total time for detecting and measuring at least n cells;


	 is the cell-specific positioning subframe configuration period as defined in TS 36.355 [4] if Part B subframe configuration is provided; otherwise if only Part A subframe configuration is provided, the  equals to the length of the subframe pattern, 

	 is the number of NPRS positioning occasions as defined in Table 9.6.1.3-1,


	 =  ms is the measurement time for a single NPRS positioning occasion which includes the sampling time and the processing time;

	is the cell-specific number of NPRS subframes within a NPRS occasion as defined in TS 36.355 [4] if Part B subframe configuration is provided; if only Part A subframe configuration is provided, the NPRS occasion length is 10 ms,

	 is the minimum number of NPRS subframes per cell measurement as defined in Table 9.6.1.3-2.




	, , and ,  are the parameters of the same cell, for which  is the largest among all the measured cells.

Table 9.6.1.3-1: Number of NPRS positioning occasions within 
	
Positioning subframe configuration period 
	
Number of NPRS positioning occasions 

	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	
16* 
	
32*

	>160 ms
	
8*
	
16*

	Note 1:	When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.
Note 2:	When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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  provided:

	-6 dB for all Frequency Bands for the reference cell,

	-13 dB for all Frequency Bands for neighbour cell i,



	and  conditions apply for all subframes of at least  NPRS positioning occasions,
	NPRP 1,2|dBm according to Annex E.5 for a corresponding Band

 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 NPRS.

The time  starts from the point when the UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [4], and the message and data have been delivered to the physical layer of the UE and the UE has entered the RRC_IDLE state.
The accuracy requirements in Table 9.6.1.3-2 are valid under the following conditions:
Conditions defined in 36.101 [2] Clause 7.3 for reference sensitivity are fulfilled.
NPRP 1,2|dBm according to Annex E.5 for a corresponding Band
There are no measurement gaps overlapping with the NPRS 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 9.6.1.3-2: Inter RSTD measurement accuracy for normal coverage
	Accuracy
	Conditions

	
	NPRS Ês/Iot
	UE NPRS measurement 
bandwidth on the reference cell and the measured neighbour cell i Note 3
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i, NNPRS_total Note 6
	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

	±28
	(NPRS Ês/Iot)ref ≥-6dB
and
(NPRS Ês/Iot)i ≥-13dB
	1
	320
	NFDD_G
	-118
	-70

	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:	The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 4:	The Io is defined in NPRS positioning subframes. The same Io range applies to NPRS and non-NPRS symbols. Io levels are different in NPRS and non-NPRS symbols within the same subframe.
NOTE 5:	E-UTRA operating band groups for NB-IoT are as defined in Section 4.11.1.
NOTE 6:	NNPRS_total can be in one or more NPRS positioning occasions.



The normative reference for this requirement is TS 36.133 [23] clauses 4.8.3, 9.1.22.11, A.3.23.2 and A.9.8.17.
[bookmark: _Toc27482314][bookmark: _Toc68183564]9.6.1.4	Test description
[bookmark: _Toc27482315][bookmark: _Toc68183565]9.6.1.4.1	Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 8.1.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 8.1.3.1.1.
Channel bandwidth to be tested: 10 MHz. If the band under test does not support 10 MHz bandwidth, 5 MHz shall be used.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 but using only the main TX/RX antenna.
2.	The general test parameter settings are set up according to Table 9.6.1.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 9.6.1.4.3.
5.	The two NB-IOT cells are on different PRBs of the same LTE carrier frequency. The two LTE Cells are on the same carrier frequency. nCell 1 is the serving cell and OTDOA assistance data reference cell; nCell 2 is the neighbour cell. eCell 1 and eCell 2 are the LTE donor cells to nCell 1 and nCell 2, respectively. The assistance data neighbour cell list includes in total 15 cells, where 14 of the cells are not simulated (dummy cells; as defined in TS 37.571‑5 [20], clause 7.2.2).
6.	The true RSTD (which is the receive time difference for frame 0 between nCell 2 and nCell 1 as seen at the UE antenna connector) is set to 92 Ts (about 3 s). Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.6.1.4-1.
Table 9.6.1.4-1: General test parameters
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Inband
	

	Reference cell
	
	nCell 1
	

	Neighbor cells
	
	nCell 2, eCell 2 and eCell 1
	

	NPDCCH parameters
	
	R.26 HD-FDD
	As defined in TS 36.133 [23] section A.3.1.6.1

	nprsID
	
	Test1: (nprsID of Cell 1 – nprsID of Cell 2)mod6=1
	As defined in TS36.355 [4]

	nprs-period
	ms
	1280
	As defined in TS36.355 [4]

	nprs-startSF
	
	sf0
	Subframe offset of the NPRS positioning occasion as defined in TS36.355 [4]

	nprs-slotNumberOffset
	
	0
	As defined in TS36.355 [4]

	nprs-SubframeOffset
	
	640
	As defined in TS36.355 [4]

	Number of consecutive downlink positioning subframes
nprs-NumSF
	
	640
	As defined in TS36.355 [4]

	NPRS muting info
	
	nCell 1: ‘1111111100000000’
nCell 2: ‘1111111100000000’
	Corresponds to nprs-MutingInfoB defined in TS 36.355 [4]

	PartA Configuration
	
	as in the following 3 rows
	

	subframePattern10
	
	‘0111001110’
	Corresponds to subframePattern10-r14 defined in TS 36.355 [4]

	nprsSequenceInfo nCell1
	
	BWchannel 5MHz: 54
BWchannel 10MHz: 130
	Corresponds to nprsSequenceInfo defined in TS 36.355 [4]

	nprsSequenceInfo nCell2
	
	BWchannel 5MHz: 59
BWchannel 10MHz: 135
	Corresponds to nprsSequenceInfo defined in TS 36.355 [4]

	CP length
	
	Normal
	

	NPRACH Configuration
	
	NPRACH.R-1
	Refer to TS 36.133 [23] section A.3.18

	DRX cycle length
	
	1.28
	The value shall be used for all cells in the test.

	Expected RSTD
	s
	nCell 2: 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
	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

	Measurement period
	s
	20.48
	Derived according to the RSTD measurement period in clause 9.6.1.3



[bookmark: _Toc27482316][bookmark: _Toc68183566]9.6.1.4.2	Test procedure
The test consists of a set-up period and a measurement period. nCell 1 and nCell 2 (and their LTE donor cells eCell 1 and eCell 2) are 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 9.6.1.4.3 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-NB with CP CIoT optimisation according to TS 36.508 [18] clause 8.1.5 in nCell 1.
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message. 
3.	Set the parameters according to Table 9.6.1.5-1 and Table 9.6.1.5-2 as appropriate. Propagation conditions are set according to clause 4.7.2.1.
4.	The SS shall send an LPP REQUEST CAPABILITIES message.
5.	The UE shall send 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 the measurement period, where T = 150 ms.
8.	When the Inactivity Timer expires, the SS shall send a RRC Connection Release to send the UE to RRC_IDLE state.
9.	The UE shall perform location measurements in RRC_IDLE state start a Mobile Originated Data Transport according to TS 23.401 [42] clause 5.3.4B.2.
10.	When the signalling connection between the UE and SS is re-established, 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 nCell 2 in the OTDOA-SignalMeasurementInformation IE according to Table 9.6.1.5-3. 
13.	Repeat step 2-12 until the confidence level according to Annex D is achieved.
[bookmark: _Toc27482317][bookmark: _Toc68183567]9.6.1.4.3	Message contents
Same as clause 9.5.1.4.3 with the following exceptions:
Table 9.6.1.4.3-1: LPP RequestLocationInformation
	Derivation Path: Table 9.5.1.4.3-2

	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
	21
	See Measurement Period of Table 9.6.1.4.1-1
	

	                 }
	
	
	

	              }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482318][bookmark: _Toc68183568]9.6.1.5	Test requirement
Table 9.6.1.5-1 and 9.6.1.5-2 define the primary level settings including test tolerances for all tests.
The RSTD FDD inter-frequency accuracy test shall meet the reported values in Table 9.6.1.5-3.
Table 9.6.1.5-1: Cell Specific Test Parameters for inter frequency RSTD Tests for NB-IOT Cells
	Parameter
	Unit
	Test 1

	
	
	nCell 1
	nCell 2

	BWchannel
	kHz
	180
	180

	PRB location within eCell
	
	eCell 1 BWchannel 5MHz: 17
eCell 1 BWchannel 10MHz: 30
	eCell 2 BWchannel 5MHz: 22
eCell 2 BWchannel 10MHz: 35

	NPBCH_RA
	dB
	0
	0

	NPBCH_RB
	
	
	

	NPSS_RA
	
	
	

	NSSS_RA
	
	
	

	NPDCCH_RA
	
	
	

	NPDCCH_RB
	
	
	

	NPDSCH_RA
	
	
	

	NPDSCH_RB
	
	
	

	OCNG_RA Note 1
	
	
	

	OCNG_RB Note 1 
	
	
	

	
 Note 2
	dBm/
15 kHz
	-98
	-98

	NPRS_RA
	dB
	-12.7
	-16.7

	
NPRS  
	dB
	-5.7
	-12.7

	
NPRS  Note 3
	dB
	-5.7
	-12.7

	Io Note 3
	dBm/
180kHz
	-79.90
	-82.90

	NPRP Note 3
	dBm/
15 kHz
	-103.7
	-110.7

	NRSRP Note 3
	dBm/ 15 kHz
	-91
	-94

	
 Note 3
	dB
	7
	4

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to nCell 1
	us
	N/A
	3

	Note 1:	OCNG shall be used such that active cells 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 NPRS.

Note 2:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.


Note 3:	If NPRS_RA is not “N/A”, , NPRS , Io, NRSRP and NPRP levels have been derived from other parameters and are given for information purpose. If NPRS_RA is “N/A”, Io and NRSRP 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.



Table 9.6.1.5-2: Cell Specific Test Parameters for inter frequency RSTD Tests for E-UTRA Cells
	Parameter
	Unit
	eCell 1
	eCell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	BWchannel
	MHz
	5 or 10
	5 or 10

	NOCNG Pattern defined in TS 36.133 [23] section A.3.2.3
	-
	BWchannel 5MHz: NOP.4 FDD
BWchannel 10MHz: NOP.1 FDD 
	BWchannel 5MHz: NOP.4 FDD
BWchannel 10MHz: NOP.1 FDD 

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	 Note2
	dBm/15 kHz
	-98
	-98

	 Note2
	dBm
	7
	7
	7
	4
	4
	4

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to eCell 1
	ms
	-
	3

	Note 1:	OCNG shall be used such that the Cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
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 .



Table 9.6.1.5-3: RSTD HD-FDD inter-frequency accuracy requirements for the reported values
	Lowest reported value 
	RSTD_6417

	Highest reported value 
	RSTD_6477



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









The expected response time is 21 s. The response time is equal to the LPP time IE value. The LPP time IE value is derived from the RSTD reporting delay plus T, where T = 150 ms, giving a value of 20630 ms. This is rounded up to the next allowed LPP value of 21 seconds. The RSTD measurement reporting delay in the test is derived from the following expression, , where =1280 ms, =16,  = , =320 ms, =640 ms and =16. All the parameters are specified in clause 9.6.1.3 and Table 9.6.1.3‑1. This gives the total RSTD reporting delay of 20480 ms for the 15 neighbour cells including nCell 2 with respect to the reference cell, nCell 1. This expected response time excludes any delay caused by RRC connection release before the RRC_IDLE mode measurement. This expected response time excludes any delay caused by establishing a signalling connection with the SS (including random access procedure) as defined in TS 36.305 [41] for LPP measurement reporting. The response time is not explicitly evaluated for this test; hence, no test tolerance values need to be applied.
[bookmark: _Toc27482319][bookmark: _Toc68183569]9.6.2	HD-FDD Inter-Frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in enhanced coverage
[bookmark: _Toc27482320][bookmark: _Toc68183570]9.6.2.1	Test purpose
To verify that the RSTD HD-FDD inter-frequency measurement accuracy is within the specified limits for NB-IOT Inband Mode in enhanced coverage.
[bookmark: _Toc27482321][bookmark: _Toc68183571]9.6.2.2	Test applicability
This test applies to NB-IOT E-UTRA HD-FDD UE release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements.
[bookmark: _Toc27482322][bookmark: _Toc68183572]9.6.2.3	Minimum conformance requirements
Same as clause 9.6.1.3, replacing Table 9.6.1.3-1 with Table 9.6.2.3-1 and Table 9.6.1.3-2 with Table 9.6.2.3-2.

Table 9.6.2.3-1: Number of NPRS positioning occasions within 
	
Positioning subframe configuration period 
	
Number of NPRS positioning occasions 

	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	
16* 
	
32*

	>160 ms
	
8*
	
16*

	Note 1:	When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.
Note 2:	When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1 and one inter-frequency carrier frequency f2, respectively. 



Table 9.6.2.3-2: Inter RSTD measurement accuracy for normal coverage
	Accuracy
	Conditions

	
	NPRS Ês/Iot
	UE NPRS measurement 
bandwidth on the reference cell and the measured neighbour cell i Note 3
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i, NNPRS_total Note 6
	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

	±40
	(NPRS Ês/Iot)ref ≥-15dB
and
(NPRS Ês/Iot)i ≥-15dB
	1
	320
	NFDD_G
	-118
	-70

	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:	The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 4:	The Io is defined in NPRS positioning subframes. The same Io range applies to NPRS and non-NPRS symbols. Io levels are different in NPRS and non-NPRS symbols within the same subframe.
NOTE 5:	E-UTRA operating band groups for NB-IoT are as defined in Section 4.11.1.
NOTE 6:	NNPRS_total can be in one or more NPRS positioning occasions.



The normative reference for this requirement is TS 36.133 [23] clauses 4.8.4, 9.1.22.13, A.3.23.2 and A.9.8.19.
[bookmark: _Toc27482323][bookmark: _Toc68183573]9.6.2.4	Test description
[bookmark: _Toc27482324][bookmark: _Toc68183574]9.6.2.4.1	Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 8.1.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 8.1.3.1.1.
Channel bandwidth to be tested: 10 MHz. If the band under test does not support 10 MHz bandwidth, 5 MHz shall be used.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 but using only the main TX/RX antenna.
2.	The general test parameter settings are set up according to Table 9.6.2.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 9.6.2.4.3.
5.	The two NB-IOT cells are on different PRBs of the same LTE carrier frequency. The two LTE Cells are on the same carrier frequency. nCell 1 is the serving cell and OTDOA assistance data reference cell; nCell 2 is the neighbour cell. eCell 1 and eCell 2 are the LTE donor cells to nCell 1 and nCell 2, respectively. The assistance data neighbour cell list includes in total 15 cells, where 14 of the cells are not simulated (dummy cells; as defined in TS 37.571‑5 [20], clause 7.2.2).
6.	The true RSTD (which is the receive time difference for frame 0 between nCell 2 and nCell 1 as seen at the UE antenna connector) is set to 92 Ts (about 3 s). Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.6.2.4-1.
Table 9.6.2.4-1: General test parameters
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Inband
	

	Reference cell
	
	nCell 1
	

	Neighbor cells
	
	nCell 2, eCell 2 and eCell 1
	

	NPDCCH parameters
	
	R.26 HD-FDD
	As defined in TS 36.133 [23] section A.3.1.6.1

	nprsID
	
	Test1: (nprsID of Cell 1 – nprsID of Cell 2)mod6=1
	As defined in TS36.355 [4]

	nprs-period
	ms
	1280
	As defined in TS36.355 [4]

	nprs-startSF
	
	sf0
	Subframe offset of the NPRS positioning occasion as defined in TS36.355 [4]

	nprs-slotNumberOffset
	
	0
	As defined in TS36.355 [4]

	nprs-SubframeOffset
	
	640
	As defined in TS36.355 [4]

	Number of consecutive downlink positioning subframes
nprs-NumSF
	
	640
	As defined in TS36.355 [4]

	NPRS muting info
	
	nCell 1: ‘1111111100000000’
nCell 2: ‘1111111100000000’
	Corresponds to nprs-MutingInfoB defined in TS 36.355 [4]

	PartA Configuration
	
	as in the following 3 rows
	

	subframePattern10
	
	‘0111001110’
	Corresponds to subframePattern10-r14 defined in TS 36.355 [4]

	nprsSequenceInfo nCell1
	
	BWchannel 5MHz: 54
BWchannel 10MHz: 130
	Corresponds to nprsSequenceInfo defined in TS 36.355 [4]

	nprsSequenceInfo nCell2
	
	BWchannel 5MHz: 59
BWchannel 10MHz: 135
	Corresponds to nprsSequenceInfo defined in TS 36.355 [4]

	CP length
	
	Normal
	

	NPRACH Configuration
	
	NPRACH.R-1
	Refer to TS 36.133 [23] section A.3.18

	DRX cycle length
	
	1.28
	The value shall be used for all cells in the test.

	Expected RSTD
	s
	nCell 2: 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
	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

	Measurement period
	s
	20.48
	Derived according to the RSTD measurement period in clause 9.6.2.3



[bookmark: _Toc27482325][bookmark: _Toc68183575]9.6.2.4.2	Test procedure
The test consists of a set-up period and a measurement period. nCell 1 and nCell 2 (and their LTE donor cells eCell 1 and eCell 2) are 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 9.6.2.4.3 shall be provided to the UE during the set-up period. The last TTI containing the OTDOA-RequestLocationInformation message of the last NPDCCH repetition 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-NB with CP CIoT optimisation according to TS 36.508 [18] clause 8.1.5 in nCell 1.
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message. 
3.	Set the parameters according to Table 9.6.2.5-1 and Table 9.6.2.5-2 as appropriate. Propagation conditions are set according to clause 4.7.2.1.
4.	The SS shall send an LPP REQUEST CAPABILITIES message.
5.	The UE shall send 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 the measurement period, where T = 150 ms.
8.	When the Inactivity Timer expires, the SS shall send a RRC Connection Release to send the UE to RRC_IDLE state.
9.	The UE shall perform location measurements in RRC_IDLE state start a Mobile Originated Data Transport according to TS 23.401 [42] clause 5.3.4B.2.
10.	When the signalling connection between the UE and SS is re-established, 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 nCell 2 in the OTDOA-SignalMeasurementInformation IE according to Table 9.6.2.5-3. 
13.	Repeat step 2-12 until the confidence level according to Annex D is achieved.
[bookmark: _Toc27482326][bookmark: _Toc68183576]9.6.2.4.3	Message contents
Same as clause 9.6.1.4.3.
[bookmark: _Toc27482327][bookmark: _Toc68183577]9.6.2.5	Test requirement
Table 9.6.2.5-1 and 9.6.2.5-2 define the primary level settings including test tolerances for all tests.
The RSTD FDD inter-frequency accuracy test shall meet the reported values in Table 9.6.2.5-3.
Table 9.6.2.5-1: Cell Specific Test Parameters for inter frequency RSTD Tests for NB-IOT Cells
	Parameter
	Unit
	Test 1

	
	
	nCell 1
	nCell 2

	BWchannel
	kHz
	180
	180

	PRB location within eCell
	
	eCell 1 BWchannel 5MHz: 17
eCell 1 BWchannel 10MHz: 30
	eCell 2 BWchannel 5MHz: 22
eCell 2 BWchannel 10MHz: 35

	NPBCH_RA
	dB
	0
	0

	NPBCH_RB
	
	
	

	NPSS_RA
	
	
	

	NSSS_RA
	
	
	

	NPDCCH_RA
	
	
	

	NPDCCH_RB
	
	
	

	NPDSCH_RA
	
	
	

	NPDSCH_RB
	
	
	

	OCNG_RA Note 1
	
	
	

	OCNG_RB Note 1
	
	
	

	
 Note 2
	dBm/
15 kHz
	-110
	-110

	NPRS_RA
	dB
	-12.7
	-2.7

	
NPRS  
	dB
	-14.7
	-14.7

	
NPRS  Note 3
	dB
	-14.7
	-14.7

	Io Note 3
	dBm/
180kHz
	-101.20
	-111.20

	NPRP Note 3
	dBm/
15 kHz
	-124.7
	-124.7

	NRSRP Note 3
	dBm/ 15 kHz
	-112
	-122

	
 Note 3
	dB
	-2
	-12

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to nCell 1
	us
	N/A
	3

	Note 1:	OCNG shall be used such that active cells 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 NPRS.

Note 2:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.


Note 3:	If NPRS_RA is not “N/A”, , NPRS , Io, NRSRP and NPRP levels have been derived from other parameters and are given for information purpose. If NPRS_RA is “N/A”, Io and NRSRP 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.



Table 9.6.2.5-2: Cell Specific Test Parameters for inter frequency RSTD Tests for E-UTRA Cells
	Parameter
	Unit
	eCell 1
	eCell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	BWchannel
	MHz
	5 or 10
	5 or 10

	NOCNG Pattern defined in TS 36.133 [23] section A.3.2.3
	-
	BWchannel 5MHz: NOP.4 FDD
BWchannel 10MHz: NOP.1 FDD 
	BWchannel 5MHz: NOP.4 FDD
BWchannel 10MHz: NOP.1 FDD 

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	 Note2
	dBm/15 kHz
	-110
	-110

	 Note2
	dBm
	-2
	-2
	-2
	-12
	-12
	-12

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to eCell 1
	ms
	-
	3

	Note 1:	OCNG shall be used such that the Cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
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 .



Table 9.6.2.5-3: RSTD HD-FDD inter-frequency accuracy requirements for the reported values
	Lowest reported value 
	RSTD_6405

	Highest reported value 
	RSTD_6489



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









The expected response time is 21 s. The response time is equal to the LPP time IE value. The LPP time IE value is derived from the RSTD reporting delay plus T, where T = 150 ms, giving a value of 20630 ms. This is rounded up to the next allowed LPP value of 21 seconds. The RSTD measurement reporting delay in the test is derived from the following expression, , where =1280 ms, =16,  = , =320 ms, =640 ms and =16. All the parameters are specified in clause 9.6.2.3 and Table 9.6.2.3‑1. This gives the total RSTD reporting delay of 20480 ms for the 15 neighbour cells including nCell 2 with respect to the reference cell, nCell 1. This expected response time excludes any delay caused by RRC connection release before the RRC_IDLE mode measurement. This expected response time excludes any delay caused by establishing a signalling connection with the SS (including random access procedure) as defined in TS 36.305 [41] for LPP measurement reporting. The response time is not explicitly evaluated for this test; hence, no test tolerance values need to be applied.
[bookmark: _Toc27482328][bookmark: _Toc68183578]9.6.3	HD-FDD Inter frequency RSTD Measurement Reporting Delay for NB-IOT Standalone Mode in enhanced coverage
[bookmark: _Toc27482329][bookmark: _Toc68183579]9.6.3.1	Test purpose
To verify that the RSTD HD-FDD inter-frequency measurement reporting delay is within the specified limits for NB-IOT Standalone Mode in enhanced coverage.
[bookmark: _Toc27482330][bookmark: _Toc68183580]9.6.3.2	Test applicability
This test applies to NB-IOT E-UTRA HD-FDD UE release 14 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements.
[bookmark: _Toc27482331][bookmark: _Toc68183581]9.6.3.3	Minimum conformance requirements
The UE shall follow the procedure for RRC_IDLE state positioning measurement as defined in TS 36.305 [41] section 7.1.3.

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data have been provided and the UE has entered the RRC_IDLE state, the UE shall be able to detect and measure inter-frequency RSTD, specified in 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  ms as given below:

,
where

	is the total time for detecting and measuring at least n cells;


	 is the cell-specific positioning subframe configuration period as defined in TS 36.355 [4] if Part B subframe configuration is provided; otherwise if only Part A subframe configuration is provided, the  equals to the length of the subframe pattern,

	 is the number of NPRS positioning occasions as defined in Table 9.6.3.3-1,


	 =  ms is the measurement time for a single NPRS positioning occasion which includes the sampling time and the processing time;

	is the cell-specific number of NPRS subframes within a NPRS occasion as defined in TS 36.355 [4] if Part B subframe configuration is provided; if only Part A subframe configuration is provided, the NPRS occasion length is 10 ms,

	 is the minimum number of NPRS subframes per cell measurement as defined in Table 9.6.2.3-2.




	, , and ,  are the parameters of the same cell, for which  is the largest among all the measured cells.

Table 9.6.3.3-1: Number of NPRS positioning occasions within 
	
Positioning subframe configuration period 
	
Number of NPRS positioning occasions 

	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	
16* 
	
32*

	>160 ms
	
8*
	
16*

	Note 1:	When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.
Note 2:	When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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  provided:

	-15 dB for all Frequency Bands for the reference cell,

	-15 dB for all Frequency Bands for neighbour cell i,



	and  conditions apply for all subframes of at least  NPRS positioning occasions,
	NPRP 1,2|dBm according to Annex E.5 for a corresponding Band

 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 NPRS.

The time  starts from the point when the UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [4], and the message and data have been delivered to the physical layer of the UE and the UE has entered the RRC_IDLE state.
After receiving both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [4], the UE shall be sent to RRC IDLE state. The maximum allowed RSTD reporting delay is defined as the time between the point when the UE has entered the RRC_IDLE state, and the point when the UE is ready to transmit the measurement report over the air interface and starts to establish a signalling connection with the MME.
The maximum allowed RSTD reporting delay shall be less than +TRandomAccess_NB-IoT-EC.
The normative reference for this requirement is TS 36.133 [23] clauses 4.8.4, 4.8.4.1, A.3.23.2 and A.4.7.2.
[bookmark: _Toc27482332][bookmark: _Toc68183582]9.6.3.4	Test description
[bookmark: _Toc27482333][bookmark: _Toc68183583]9.6.3.4.1	Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 8.1.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 8.1.3.1.1.
Channel bandwidth to be tested: 200 kHz as defined in TS 36.508 [18] clause 8.1.3.1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 but using only the main TX/RX antenna.
2.	The general test parameter settings are set up according to Table 9.6.3.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 9.6.3.4.3.
5.	There are three synchronous cells: nCell 1, nCell 2 and nCell 3. nCell 1 is the reference as well as the serving cell. nCell 2 and nCell 3 are the neighbour cells. All cells are on different RF channels. The assistance data neighbour cell list includes in total 15 cells, where 13 of the cells are not simulated (dummy cells; as defined in TS 37.571‑5 [20], clause 7.2.2).
6.	The true RSTD (which is the received 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 nCell 2 and serving nCell 1; and set to -31 Ts (about -1 s) between neighbour nCell 3 and serving nCell 1.
Table 9.6.3.4-1: General test parameters
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

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

	Neighbor cells
	
	nCell 2 and nCell 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.

	nprsID
	
	(nprsID of Cell 1 – nprsID of Cell 2)mod6=1
and
(nprsID of Cell 1 – nprsID of Cell 3)mod6=2
	As defined in TS 36.355 [4]

	nprs-period
	ms
	640
	As defined in TS 36.355 [4]


	nprs-startSF
	
	sf0
	Subframe offset of the NPRS positioning occasion as defined in TS36.355 [4]

	Number of consecutive downlink positioning subframes
nprs-NumSF
	
	320
	As defined in TS36.355 [4]

	nprs-SubframeOffset
	
	0
	As defined in TS36.355 [4]

	NPRS muting info
	
	Cell 1: ‘1111111100000000’
Cell 2: ‘0000000011111111’
Cell 3: ‘1111111100000000’
	Corresponds to nprs-MutingInfoB defined in TS 36.355 [4]

	Part A Configuration
	
	N/A
	NPRS is configured based on Part B but not Part A. 

	CP length
	
	Normal
	

	NPRACH Configuration
	
	NPRACH.R-1
	Refer to A.3.18

	DRX cycle length
	
	1.28
	The value shall be used for all cells in the test.

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

	Expected RSTD
	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
	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

	T1
	s
	-
	The length of the time interval from the beginning of the test until T2

	T2
	s
	5.12
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	5.12
	The length of the time interval that follows immediately after time interval T2

	T4
	s
	5.12
	The length of the time interval that follows immediately after time interval T3

	T5
	s
	5.12
	The length of the time interval that follows immediately after time interval T4

	T6
	s
	≥ 57
	The length of the time interval that follows immediately after time interval T5



[bookmark: _Toc27482334][bookmark: _Toc68183584]9.6.3.4.2	Test procedure
The test consists of six consecutive time intervals, with durations of T1, T2, T3, T4, T5 and T6. nCell 1 is active throughout T1, T2, T3, T4, T5 and T6, whilst nCell 2 and nCell 3 are activated only in the beginning of T2. nCell 2 is active until the end of T5 and nCell 3 is active until the end of T4. nCell 1 transmits NPRS in T2 and T4, while nCell 2 transmits NPRS in T3 and T5 and nCell 3 transmits NPRS only in T2 and T4. Note: The information on when NPRS is muted is conveyed to the UE using PRS muting information.
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 9.6.3.4.3 shall be provided to the UE during the set-up period, T1. After the receipt of the OTDOA assistance data and OTDOA-RequestLocationInformation, the UE is provided with a RRC connection release command. The last TTI containing the RRC connection release command shall be provided to the UE ΔT ms before the start of T2 where T = 150 ms. The UE is then expected to enter RRC_IDLE state before T4.
1.	Ensure that the UE is in state Generic RB Established State 3A-NB with CP CIoT optimisation according to TS 36.508 [18] clause 8.1.5 in nCell 1.
2.	T1 starts.
3.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message. 
4.	Set the parameters according to Table 9.6.3.5-1 and Table 9.6.3.5-2 as appropriate. Propagation conditions are set according to clause 4.7.2.1.
5.	The SS shall send an LPP REQUEST CAPABILITIES message.
6.	The UE shall send 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. If the UE message at step 6 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.
9.	The SS shall send a RRC Connection Release to send the UE to RRC_IDLE state and ΔT ms after the last TTI containing the RRC connection release command, T2 starts, where T = 150 ms.
10.	At the start of T2, the SS shall switch the power setting from T1 to T2 as specified in Table 9.6.3.5-2.
11.	When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 9.6.3.5-2.
12.	When T3 expires, the SS shall switch the power setting from T3 to T4 as specified in Table 9.6.3.5-2.
13.	When T4 expires, the SS shall switch the power setting from T4 to T5 as specified in Table 9.6.3.5-2.
14.	When T5 expires, the SS shall switch the power setting from T5 to T6 as specified in Table 9.6.3.5-1.
15.	The UE shall perform location measurements in RRC_IDLE state and then start a Mobile Originated Data Transport according to TS 23.401 [42] clause 5.3.4B.2.
16.	When the signalling connection between the UE and SS is re-established, the UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the OTDOA‑ProvideLocationInformation IE. The LPP PROVIDE LOCATION INFORMATION shall be transmitted within the response time (see clause 4.7.3) specified in clause 9.6.3.5. The UE shall perform and report the RSTD measurements for both nCell 2 and nCell 3 with respect to the reference cell in the OTDOA assistance data, nCell 1. If the UE transmits an OTDOA‑ProvideLocationInformation IE including the rstd field for both nCell 2 and nCell 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.
17.	If the UE message at step 16 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
18.	Repeat step 2-17 until the confidence level according to Annex D is achieved.
[bookmark: _Toc27482335][bookmark: _Toc68183585]9.6.3.4.3	Message contents
Same as in Clause 9.5.3.4.3.
[bookmark: _Toc27482336][bookmark: _Toc68183586]9.6.3.5	Test requirement
Table 9.6.3.5-1 and 9.6.3.5-2 define the primary level settings including test tolerances for all tests.
Table 9.6.3.5-1: Cell Specific Test Parameters for Inter frequency RSTD Tests for T1 and T6
	Parameter
	Unit
	nCell 1
	nCell 2
	nCell 3

	NB-IoT RF Channel Number
	
	1
	1
	1

	NB-IoT Channel Bandwidth (BWchannel)
	kHz
	200
	200
	200

	OCNG Pattern Note 1
	
	NOP.3 FDD
	N/A
	N/A

	NPDSCH parameters Note 2
	
	R.18 HD-FDD
	N/A
	N/A

	NPDCCH parameters Note 2
	
	R.30 HD-FDD
	N/A
	N/A

	NPBCH_RA
	dB
	0
	N/A
	N/A

	NPBCH_RB
	
	
	
	

	NPSS_RA
	
	
	
	

	NSSS_RA
	
	
	
	

	NPDCCH_RA
	
	
	
	

	NPDCCH_RB
	
	
	
	

	NPDSCH_RA
	
	
	
	

	NPDSCH_RB
	
	
	
	

	OCNG_RA Note 1
	
	
	
	

	OCNG_RB Note 1 
	
	
	
	

	 Note 3
	dBm/
15 kHz
	-98

	
NPRS 
	dB
	-Infinity
	-Infinity
	-Infinity

	

	dB
	-2
	-Infinity
	-Infinity

	Propagation Condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Timing offset to nCell 1
	s
	N/A
	1
	-1

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The NPDSCH and NPDCCH reference measurement channels are used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.



Table 9.6.3.5-2: Cell Specific Test Parameters for Inter frequency RSTD Tests for T2 to T5
	Parameter
	Unit
	nCell 1
	nCell 2
	nCell 3

	
	
	T2 and T4
	T3 and T5
	T2 and T4
	T3 and T5
	T2 and T4
	T3 and T5

	BWchannel
	kHz
	200
	200
	200

	NB-IoT RF Channel Number
	
	1
	1
	1

	OCNG patterns
	
	NOP.3 FDD
	N/A
	NOP.3 FDD
	NOP.3 FDD
	N/A

	NPBCH_RA
	dB
	0
	0
	0
	N/A

	NPBCH_RB
	
	
	
	
	

	NPSS_RA
	
	
	
	
	

	NSSS_RA
	
	
	
	
	

	NPDCCH_RA
	
	
	
	
	

	NPDCCH_RB
	
	
	
	
	

	NPDSCH_RA
	
	
	
	
	

	NPDSCH_RB
	
	
	
	
	

	OCNG_RA Note 1
	
	
	
	
	

	OCNG_RB Note 1
	
	
	
	
	

	NPRS_RA
	dB
	-3
	N/A
	N/A
	0
	0
	N/A

	 Note 2
	dBm/
15 kHz
	-98
	-95
	-98
	-95
	-98
	-95

	
NPRS 
	dB
	-15
	-Infinity
	-Infinity
	-15
	-15
	-Infinity

	NPRS  Note 3
	dB
	-15
	-Infinity
	-Infinity
	-15
	-15
	-Infinity

	Io Note 3
	dBm/
180kHz
	-87.17
	-87.20
	-87.17
	-87.15
	-87.17
	-87.15

	NPRP Note 3
	dBm/
15 kHz
	-113
	-Infinity
	-Infinity
	-110
	-113
	-Infinity

	NRSRP Note 3
	dBm/ 15 kHz
	-110
	-107
	-113
	-110
	-113
	-Infinity 

	
 Note 3
	dB
	-12
	-12
	-15
	-15
	-15
	-Infinity

	Propagation Condition
	
	AWGN

	Antenna Configuration
	
	1x1

	Timing offset to nCell 1
	s
	N/A
	1
	-1

	Note 1:	OCNG shall be used such that active cells (all, except nCell 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 NPRS.
Note 2:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.

Note 3:	If NPRS_RA is not “N/A”, , NPRS , Io, NRSRP and NPRP levels have been derived from other parameters and are given for information purpose. If NPRS_RA is “N/A”, Io and NRSRP 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 78.3 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 maximum allowed RSTD reporting delay plus T2 and T3 plus T, where T = 150 ms, giving a value of 77550 ms. This is rounded up to the next allowed LPP value of 78 seconds.
The maximum allowed RSTD reporting delay is 67.16 s. This time is measured starting from the beginning of time interval T4, to the moment when the UE starts to send preambles on the PRACH for sending the positioning measurement report message to nCell1. The maximum allowed RSTD reporting delay is equal to TRSTD _inter_NB-IoT-EC +TRandomAccess_NB-IoT-EC. 

The RSTD measurement time TRSTD _inter_NB-IoT-EC in the test is derived according to section 9.6.3.3 where it is equal to . This gives the total RSTD measurement time of 11.52s for nCell 2 and nCell 3 with respect to the reference nCell 1
The random access to an already detected cell TRandomAccess_NB-IoT-EC can be expressed as: Tevaluate, NB_inter_NB-IoT-EC + TSI + TPRACH_NB-IoT,
Where:
Tevaluate, NB_inter_NB-IoT-EC = 12800 ms:	see Table 4.6.2.4-1 in clause 4.6.2.4 in TS 36.133 [23].
TSI = 41560 ms and is the time required for receiving all the relevant system information as defined in TS 36.331 [22] for the target NB-IoT FDD cell.
TPRACH_NB-IoT = 1280 ms and is the additional delay caused by the random access procedure.
This gives TRandomAccess_NB-IoT-EC = 55.64 s for the random access delay to an already detected cell in the test case.
The test tolerances are defined in clauses C.1.3 and C4.
The rate of the correct events for each neighbour cell observed during repeated tests shall be at least 90% with a confidence level of 95%, where the reported RSTD measurement for each correct event shall be within the RSTD reporting range specified in Clause 9.1.10.3, i.e., between RSTD_0000 and RSTD_12711.
[bookmark: _Toc27482337][bookmark: _Toc68183587]9.6.4	Void
[bookmark: _Toc68183588][bookmark: _Toc27482338]9.7	TDD RSTD Intra-Frequency Measurements for NB-IOT
[bookmark: _Toc68183589]9.7.1	TDD Intra Frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in normal coverage
9.7.1.1	Test purpose
To verify that the RSTD TDD intra-frequency measurement accuracy is within the specified limits for NB-IOT Mode in normal coverage.
9.7.1.2	Test applicability
This test applies to all types of NB-IoT TDD UE release 15 and forward that supports UE-assisted OTDOA.
9.7.1.3	Minimum conformance requirements
The UE shall follow the procedure for RRC_IDLE state positioning measurement as defined in TS 36.305 [41] section 7.1.3.
When the physical layer cell identities of the neighbour cells together with the OTDOA assistance data have been provided and the UE has entered the RRC_IDLE state, the UE shall be able to detect and measure intra-frequency RSTD, specified in 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  ms as given below:
,
where
	is the total time for detecting and measuring at least n cells;
	 is the cell-specific positioning subframe configuration period as defined in TS 36.355 [4] if Part B subframe configuration is provided; otherwise if only Part A subframe configuration is provided, the  equals to the length of the subframe pattern, 
	 is the number of NPRS positioning occasions as defined in Table 9.7.1.3-1,
	 =  ms is the measurement time for a single NPRS positioning occasion which includes the sampling time and the processing time;
	is the cell-specific number of NPRS subframes within a NPRS occasion as defined in TS 36.355 [4] if Part B subframe configuration is provided; if only Part A subframe configuration is provided, the NPRS occasion length is 10 ms,
	 is the minimum number of NPRS subframes per cell measurement as defined in Table 9.7.1.3-2.
	, , and ,  are the parameters of the same cell, for which  is the largest among all the measured cells.
Table 9.7.1.3-1: Number of NPRS positioning occasions within 
	Positioning subframe configuration period 
	Number of NPRS positioning occasions 

	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	16* 
	32*

	>160 ms
	8*
	16*

	Note 1:	When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.
Note 2:	When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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  provided:
	-6 dB for all Frequency Bands for the reference cell,
	-13 dB for all Frequency Bands for neighbour cell i,
	and  conditions apply for all subframes of at least  NPRS positioning occasions,
	NPRP 1,2|dBm according to Annex E.5 for a corresponding Band
 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 NPRS.
The time  starts from the point when the UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [4], and the message and data have been delivered to the physical layer of the UE and the UE has entered the RRC_IDLE state.
The accuracy requirements in Table 9.7.1.3-2 are valid under the following conditions:
Conditions defined in 36.101 [2] Clause 7.3 for reference sensitivity are fulfilled.
NPRP 1,2|dBm according to Annex E.5 for a corresponding Band
There are no measurement gaps overlapping with the NPRS 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 9.7.1.3-2: Intra RSTD measurement accuracy for normal coverage
	Accuracy
	Conditions

	
	NPRS Ês/Iot
	UE NPRS measurement
bandwidth on the reference cell and the measured neighbour cell i Note 3
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i, NNPRS_total Note 6
	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

	±20
	(NPRS Ês/Iot)ref ≥-6dB
and
(NPRS Ês/Iot)i ≥-13dB
	1
	320
	NTDD_G
	-118
	-70

	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:	The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 4:	The Io is defined in NPRS positioning subframes. The same Io range applies to NPRS and non-NPRS symbols. Io levels are different in NPRS and non-NPRS symbols within the same subframe.
NOTE 5:	E-UTRA operating band groups are as defined in Section 4.11.1.
NOTE 6:	NNPRS_total can be in one or more NPRS positioning occasions.



The normative reference for this requirement is TS 36.133 [23] clauses 4.8.1, 9.1.22.10, A.3.23.2 and A.9.8.32.
9.7.1.4	Test description
9.7.1.4.1	Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 8.1.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 8.1.3.1.1.
Channel bandwidth to be tested: 10 MHz.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 but using only the main TX/RX antenna.
2.	The general test parameter settings are set up according to Table 9.7.1.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 9.7.1.4.3.
5.	All cells are on the same carrier frequency. nCell 1 is the serving cell and OTDOA assistance data reference cell; nCell 2 is the neighbour cell. eCell 1 and eCell 2 are the LTE donor cells to nCell 1 and nCell 2, respectively. The assistance data neighbour cell list includes in total 15 cells, where 14 of the cells are not simulated (dummy cells; as defined in TS 37.571‑5 [20], clause 7.2.2).
6.	The true RSTD (which is the receive time difference for frame 0 between nCell 2 and nCell 1 as seen at the UE antenna connector) is set to 92 Ts (about 3 s). Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.7.1.4-1.
Table 9.7.1.4-1: General test parameters
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Inband
	

	Reference cell
	
	nCell 1
	

	Neighbor cells
	
	nCell 2, eCell 2 and eCell 1
	

	NPDCCH parameters
	
	R.26 NB-TDD
	Specified in TS 36.133 [23] section A.3.1.6.1

	nprsID
	
	Test1: (nprsID of Cell 1 – nprsID of Cell 2)mod6=1

	As defined in TS 36.355 [4]

	nprs-period
	ms
	1280
	As defined in TS 36.355 [4]

	nprs-startSF
	
	sf0
	Subframe offset of the NPRS positioning occasion as defined in TS 36.355 [4]

	Number of consecutive downlink positioning subframes
nprs-NumSF
	
	640
	As defined in TS 36.355 [4]

	NPRS muting info
	
	nCell 1: ‘11110000’
nCell 2: ‘11110000’
	Corresponds to nprs-MutingInfoB defined in TS 36.355 [4]

	PartA Configuration:
subframePattern10-TDD
	
	‘01100011’
	Corresponds to subframePattern10-TDD-r15 defined in TS 36.355 [4]

	nprsSequenceInfo
	
	BWchannel 10MHz: 130
	Corresponds to nprsSequenceInfo defined in TS 36.355 [4]

	CP length
	
	Normal
	

	NPRACH Configuration
	
	NPRACH.R-2
	Refer to TS 36.133 [23] section A.3.18

	DRX cycle length
	
	1.28
	The value shall be used for all cells in the test.

	Expected RSTD
	s
	nCell 2: 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
	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

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211 [26]

	Uplink-downlink configuration
	
	2
	As specified in table 4.2-2 in TS 36.211 [26]

	Measurement period
	s
	11.52
	Derived according to the RSTD measurement period in clause 9.7.1.3



9.7.1.4.2	Test procedure
Same as in clause 9.5.1.4.2.
9.7.1.4.3	Message contents
Same as in clause 9.5.1.4.3.
9.7.1.5	Test requirement
Table 9.7.1.5-1 and 9.7.1.5-2 define the primary level settings including test tolerances for the test.
The RSTD TDD intra-frequency accuracy test shall meet the reported values in Table 9.7.1.5-3.
Table 9.7.1.5-1: Cell Specific Test Parameters for intra frequency RSTD Tests for NB-IOT Cells
	Parameter
	Unit
	Test1

	
	
	nCell 1
	nCell 2

	BWchannel
	kHz
	180
	180

	PRB location within eCell
	
	eCell 1 BWchannel 10MHz: 30
	eCell 2 BWchannel 10MHz: 30

	NPBCH_RA
	dB
	0
	0

	NPBCH_RB
	
	
	

	NPSS_RA
	
	
	

	NSSS_RA
	
	
	

	NPDCCH_RA
	
	
	

	NPDCCH_RB
	
	
	

	NPDSCH_RA
	
	
	

	NPDSCH_RB
	
	
	

	OCNG_RA Note 1
	
	
	

	OCNG_RB Note 1 
	
	
	

	NPRS_RA
	dB
	0.3
	0.3

	 Note 2
	dBm/
15 kHz
	-98
	-98

	NPRS  
	dB
	-5.7
	-12.7

	NPRS  Note 3
	dB
	-5.7
	-12.7

	Io Note 3
	dBm/
180kHz
	-86.89
	-86.89

	NPRP Note 3
	dBm/
15 kHz
	-103.7
	-110.7

	NRSRP Note 3
	dBm/ 15 kHz
	-104
	-111

	 Note 3
	dB
	-6
	-13

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to nCell 1
	us
	N/A
	3

	Note 1:	OCNG shall be used such that active cells 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 NPRS.
Note 2:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	If NPRS_RA is not “N/A”, , NPRS , Io, NRSRP and NPRP levels have been derived from other parameters and are given for information purpose. If NPRS_RA is “N/A”, Io and NRSRP 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.



Table 9.7.1.5-2: Cell Specific Test Parameters for intra frequency RSTD Tests for E-UTRA Cells
	Parameter
	Unit
	eCell 1
	eCell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	BWchannel
	MHz
	10
	10

	NOCNG Pattern defined in TS 36.133 [23] section A.3.2.3.6
	-
	NOP.1 TDD 
	NOP.1 TDD 

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	 Note2
	dBm/15 kHz
	-98
	-98

	 Note2
	dBm
	0
	0
	0
	-7
	-7
	-7

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to eCell 1
	us
	-
	3

	Note 1:	OCNG shall be used such that the Cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
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 .



Table 9.7.1.5-3: RSTD TDD intra-frequency accuracy requirements for the reported values
	Lowest reported value
	RSTD_6426

	Highest reported value
	RSTD_6468



For the overall test to pass, the ratio of successful reported values shall be more than 90% with a confidence level of 95%.
The expected response time is 12 s. The response time is equal to the LPP time IE value. The LPP time IE value is derived from the RSTD reporting delay plus T, where T = 150 ms, giving a value of 11670 ms. This is rounded up to the next allowed LPP value of 12 seconds. The RSTD measurement reporting delay in the test is derived from the following expression, , where =1280 ms, =8,  = , =320 ms, =640 ms and =16. All the parameters are specified in clause 9.7.1.3 and Table 9.7.1.3‑1. This gives the total RSTD reporting delay of 11520 ms for the 15 neighbour cells including nCell 2 with respect to the reference cell, nCell 1. This expected response time excludes any delay caused by RRC connection release before the RRC_IDLE mode measurement. This expected response time excludes any delay caused by establishing a signalling connection with the SS (including random access procedure) as defined in TS 36.305 [41] for LPP measurement reporting. The response time is not explicitly evaluated for this test; hence, no test tolerance values need to be applied.
[bookmark: _Toc68183590]9.7.2	TDD Intra Frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in enhanced coverage
9.7.2.1	Test purpose
To verify that the RSTD TDD intra-frequency measurement accuracy is within the specified limits for NB-IOT Mode in enhanced coverage.
9.7.2.2	Test applicability
This test applies to all types of NB-IoT TDD UE release 15 and forward that supports UE-assisted OTDOA.
9.7.2.3	Minimum conformance requirements
Same as clause 9.7.1.3, replacing Table 9.7.1.3-1 with Table 9.7.2.3-1 and Table 9.7.1.3-2 with Table 9.7.2.3-2.

Table 9.7.2.3-1: Number of NPRS positioning occasions within 
	
Positioning subframe configuration period 
	
Number of NPRS positioning occasions 

	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	
16* 
	
32*

	>160 ms
	
8*
	
16*

	Note 1:	When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.
Note 2:	When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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  provided:

	-15 dB for all Frequency Bands for the reference cell,

	-15 dB for all Frequency Bands for neighbour cell i,



	and   conditions apply for all subframes of at least  NPRS positioning occasions,
	NPRP 1,2|dBm according to Annex E.5 for a corresponding Band

 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 NPRS.
Table 9.7.2.3-2: Intra RSTD measurement accuracy for normal coverage
	Accuracy
	Conditions

	
	NPRS Ês/Iot
	UE NPRS measurement
bandwidth on the reference cell and the measured neighbour cell i Note 3
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i, NNPRS_total Note 6
	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

	±32
	(NPRS Ês/Iot)ref ≥-15dB
and
(NPRS Ês/Iot)i ≥-15dB
	1
	320
	NTDD_G
	-118
	-70

	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:	The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 4:	The Io is defined in NPRS positioning subframes. The same Io range applies to NPRS and non-NPRS symbols. Io levels are different in NPRS and non-NPRS symbols within the same subframe.
NOTE 5:	E-UTRA operating band groups are as defined in Section 4.11.1.
NOTE 6:	NNPRS_total can be in one or more NPRS positioning occasions.



The normative reference for this requirement is TS 36.133 [23] clauses 4.8.2, 9.1.22.12, A.3.23.2 and A.9.8.34.
9.7.2.4	Test description
9.7.2.4.1	Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 8.1.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 8.1.3.1.1.
Channel bandwidth to be tested: 10 MHz.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 but using only the main TX/RX antenna.
2.	The general test parameter settings are set up according to Table 9.7.2.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 9.7.2.4.3.
5.	All cells are on the same carrier frequency. nCell 1 is the serving cell and OTDOA assistance data reference cell; nCell 2 is the neighbour cell. eCell 1 and eCell 2 are the LTE donor cells to nCell 1 and nCell 2, respectively. The assistance data neighbour cell list includes in total 15 cells, where 14 of the cells are not simulated (dummy cells; as defined in TS 37.571‑5 [20], clause 7.2.2).
6.	The true RSTD (which is the receive time difference for frame 0 between nCell 2 and nCell 1 as seen at the UE antenna connector) is set to 92 Ts (about 3 s). Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.7.2.4-1.
Table 9.7.2.4-1: General test parameters
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Inband
	

	Reference cell
	
	nCell 1
	

	Neighbor cells
	
	nCell 2, eCell 2 and eCell 1
	

	NPDCCH parameters
	
	R.26 NB-TDD
	Specified in TS 36.133 [23] section A.3.1.6.1

	nprsID
	
	Test1: (nprsID of Cell 1 – nprsID of Cell 2)mod6=1

	As defined in TS 36.355 [4]

	nprs-period
	ms
	1280
	As defined in TS 36.355 [4]

	nprs-startSF
	
	sf0
	Subframe offset of the NPRS positioning occasion as defined in TS 36.355 [4]

	Number of consecutive downlink positioning subframes
nprs-NumSF
	
	640
	As defined in TS 36.355 [4]

	NPRS muting info
	
	nCell 1: ‘11110000’
nCell 2: ‘11110000’
	Corresponds to nprs-MutingInfoB defined in TS 36.355 [4]

	PartA Configuration:
subframePattern10-TDD
	
	‘01100011’
	Corresponds to subframePattern10-TDD-r15 defined in TS 36.355 [4]

	nprsSequenceInfo
	
	BWchannel 10MHz: 130
	Corresponds to nprsSequenceInfo defined in TS 36.355 [4]

	CP length
	
	Normal
	

	NPRACH Configuration
	
	NPRACH.R-2
	Refer to TS 36.133 [23] section A.3.18

	DRX cycle length
	
	1.28
	The value shall be used for all cells in the test.

	Expected RSTD
	s
	nCell 2: 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
	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

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211 [26]

	Uplink-downlink configuration
	
	2
	As specified in table 4.2-2 in TS 36.211 [26]

	Measurement period
	s
	11.52
	Derived according to the RSTD measurement period in clause 9.7.2.3



9.7.2.4.2	Test procedure
Same as in clause 9.5.2.4.2.
9.7.2.4.3	Message contents
Same as in clause 9.5.2.4.3.
9.7.2.5	Test requirement
Table 9.7.2.5-1 and 9.7.2.5-2 define the primary level settings including test tolerances for the test.
The RSTD TDD intra-frequency accuracy test shall meet the reported values in Table 9.7.2.5-3.
Table 9.7.2.5-1: Cell Specific Test Parameters for intra frequency RSTD Tests for NB-IOT Cells
	Parameter
	Unit
	Test1

	
	
	nCell 1
	nCell 2

	BWchannel
	kHz
	180
	180

	PRB location within eCell
	
	eCell 1 BWchannel 10MHz: 30
	eCell 2 BWchannel 10MHz: 30

	NPBCH_RA
	dB
	0
	0

	NPBCH_RB
	
	
	

	NPSS_RA
	
	
	

	NSSS_RA
	
	
	

	NPDCCH_RA
	
	
	

	NPDCCH_RB
	
	
	

	NPDSCH_RA
	
	
	

	NPDSCH_RB
	
	
	

	OCNG_RA Note 1
	
	
	

	OCNG_RB Note 1 
	
	
	

	NPRS_RA
	dB
	0.3
	0.3

	
 Note 2
	dBm/
15 kHz
	-98
	-98

	
NPRS  
	dB
	-14.3
	-14.3

	
NPRS  Note 3
	dB
	-14.3
	-14.3

	Io Note 3
	dBm/
180kHz
	-87.14
	-87.14

	NPRP Note 3
	dBm/
15 kHz
	-112.7
	-112.7

	NRSRP Note 3
	dBm/ 15 kHz
	-113
	-113

	
 Note 3
	dB
	-15
	-15

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to nCell 1
	us
	N/A
	3

	Note 1:	OCNG shall be used such that active cells 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 NPRS.

Note 2:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.


Note 3:	If NPRS_RA is not “N/A”, , NPRS , Io, NRSRP and NPRP levels have been derived from other parameters and are given for information purpose. If NPRS_RA is “N/A”, Io and NRSRP 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.



Table 9.7.2.5-2: Cell Specific Test Parameters for intra frequency RSTD Tests for E-UTRA Cells
	Parameter
	Unit
	eCell 1
	eCell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	BWchannel
	MHz
	10
	10

	NOCNG Pattern defined in TS 36.133 [23] section A.3.2.3.6
	-
	NOP.1 TDD 
	NOP.1 TDD 

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	 Note2
	dBm/15 kHz
	-98
	-98

	 Note2
	dBm
	-9
	-9
	-9
	-9
	-9
	-9

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to eCell 1
	us
	-
	3

	Note 1:	OCNG shall be used such that the Cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
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 .



Table 9.7.2.5-3: RSTD TDD intra-frequency accuracy requirements for the reported values
	Lowest reported value
	RSTD_6414

	Highest reported value
	RSTD_6480



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









The expected response time is 12 s. The response time is equal to the LPP time IE value. The LPP time IE value is derived from the RSTD reporting delay plus T, where T = 150 ms, giving a value of 11670 ms. This is rounded up to the next allowed LPP value of 12 seconds. The RSTD measurement reporting delay in the test is derived from the following expression, , where =1280 ms, =8,  = , =320 ms, =640 ms and =16. All the parameters are specified in clause 9.7.2.3 and Table 9.7.2.3‑1. This gives the total RSTD reporting delay of 11520 ms for the 15 neighbour cells including nCell 2 with respect to the reference cell, nCell 1. This expected response time excludes any delay caused by RRC connection release before the RRC_IDLE mode measurement. This expected response time excludes any delay caused by establishing a signalling connection with the SS (including random access procedure) as defined in TS 36.305 [41] for LPP measurement reporting. The response time is not explicitly evaluated for this test; hence, no test tolerance values need to be applied.
[bookmark: _Toc68183591]9.7.3	TDD Intra Frequency RSTD Measurement Reporting Delay for NB-IOT Standalone Mode in enhanced coverage
9.7.3.1	Test purpose
To verify that the RSTD TDD intra-frequency measurement reporting delay is within the specified limits for NB-IOT Standalone Mode in enhanced coverage.
9.7.3.2	Test applicability
This test applies to all types of NB-IoT TDD UE release 15 and forward that supports UE-assisted OTDOA.
9.7.3.3	Minimum conformance requirements
The UE shall follow the procedure for RRC_IDLE state positioning measurement as defined in TS 36.305 [41] section 7.1.3.

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data have been provided and the UE has entered the RRC_IDLE state, the UE shall be able to detect and measure intra-frequency RSTD, specified in 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  ms as given below:

,
where

	is the total time for detecting and measuring at least n cells;


	 is the cell-specific positioning subframe configuration period as defined in TS 36.355 [4] if Part B subframe configuration is provided; otherwise if only Part A subframe configuration is provided, the  equals to the length of the subframe pattern, 

	 is the number of NPRS positioning occasions as defined in Table 9.7.3.3-1,


	 =  ms is the measurement time for a single NPRS positioning occasion which includes the sampling time and the processing time;

	is the cell-specific number of NPRS subframes within a NPRS occasion as defined in TS 36.355 [4] if Part B subframe configuration is provided; if only Part A subframe configuration is provided, the NPRS occasion length is 10 ms,

	 is the minimum number of NPRS subframes per cell measurement as defined in Table 9.7.3.3-2.




	, , and ,  are the parameters of the same cell, for which  is the largest among all the measured cells.

Table 9.7.3.3-1: Number of NPRS positioning occasions within 
	
Positioning subframe configuration period 
	
Number of NPRS positioning occasions 

	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	
16* 
	
32*

	>160 ms
	
8*
	
16*

	Note 1:	When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.
Note 2:	When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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  provided:

	-15 dB for all Frequency Bands for the reference cell,

	-15 dB for all Frequency Bands for neighbour cell i,



	and  conditions apply for all subframes of at least  NPRS positioning occasions,
	NPRP 1,2|dBm according to Annex E.5 for a corresponding Band

 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 NPRS.

The time  starts from the point when the UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [4], and the message and data have been delivered to the physical layer of the UE, and the UE has entered the RRC_IDLE state.
After receiving both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [4], the UE shall be sent to RRC IDLE state. The maximum allowed RSTD reporting delay is defined as the time between the point when the UE has entered the RRC_IDLE state, and the point when the UE is ready to transmit the measurement report over the air interface and starts to establish a signalling connection with the MME.
The maximum allowed RSTD reporting delay shall be less than +TRandomAccess_NB-IoT-EC.
The normative reference for this requirement is TS 36.133 [23] clauses 4.8.2, 4.8.2.1, A.3.23.2 and A.4.7.3.
9.7.3.4	Test description
9.7.3.4.1	Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 8.1.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 8.1.3.1.1.
Channel bandwidth to be tested: 200 kHz as defined in TS 36.508 [18] clause 8.1.3.1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 but using only the main TX/RX antenna.
2.	The general test parameter settings are set up according to Table 9.7.3.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 9.7.3.4.3.
5.	There are three synchronous cells: nCell 1, nCell 2 and nCell 3. nCell 1 is the reference as well as the serving cell. nCell 2 and nCell 3 are the neighbour cells. All cells are on the same RF channel. The assistance data neighbour cell list includes in total 15 cells, where 13 of the cells are not simulated (dummy cells; as defined in TS 37.571‑5 [20], clause 7.2.2).
6.	The true RSTD (which is the receive time difference for frame 0 between nCell 2 and nCell 1 as seen at the UE antenna connector) is set to 31 Ts (about 1 s between neighbour nCell 2 and serving nCell 1; and set to -31 Ts (about -1 s) between neighbour nCell 3 and serving nCell 1
Table 9.7.3.4-1: General test parameters
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

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

	Neighbor cells
	
	nCell 2 and nCell 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.

	nprsID
	
	(nprsID of Cell 1 – nprsID of Cell 2)mod6=1
and
(nprsID of Cell 1 – nprsID of Cell 3)mod6=2
	As defined in TS 36.355 [4]

	nprs-period
	ms
	1280
	As defined in TS 36.355 [4]

	nprs-startSF
	
	sf0
	Subframe offset of the NPRS positioning occasion as defined in TS 36.355 [4]

	Number of consecutive downlink positioning subframes
nprs-NumSF
	
	640
	As defined in TS 36.355 [4]

	NPRS muting info
	
	nCell 1: ‘11110000’
nCell 2: ‘00001111’
nCell 3: ‘11110000’
	Corresponds to nprs-MutingInfoB defined in TS 36.355 [4]

	Part A Configuration
	
	N/A
	NPRS is configured based on Part B but not Part A. 

	CP length
	
	Normal
	

	NPRACH Configuration
	
	NPRACH.R-2
	Refer to A.3.18

	DRX cycle length
	
	1.28
	The value shall be used for all cells in the test.

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

	Expected RSTD
	s
	nCell 2: 3
nCell 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
	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

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211 [26]

	Uplink-downlink configuration
	
	2
	As specified in table 4.2-2 in TS 36.211 [26]

	T2
	s
	5.12
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	5.12
	The length of the time interval that follows immediately after time interval T2

	T4
	s
	5.12
	The length of the time interval that follows immediately after time interval T3

	T5
	s
	5.12
	The length of the time interval that follows immediately after time interval T4

	T6
	s
	≥ 58.2
	The length of the time interval that follows immediately after time interval T5



9.7.3.4.2	Test procedure
Same as in clause 9.5.3.4.2.
9.7.3.4.3	Message contents
Same as in clause 9.5.3.4.3.
9.7.3.5	Test requirement
Table 9.7.3.5-1 and 9.7.3.5-2 define the primary level settings including test tolerances for the test.
Table 9.7.3.5-1: Cell Specific Test Parameters for intra frequency RSTD Tests for T1 and T6
	Parameter
	Unit
	nCell 1
	nCell 2
	nCell 3

	NB-IoT RF Channel Number
	
	1
	1
	1

	NB-IoT Channel Bandwidth (BWchannel)
	kHz
	200
	200
	200

	OCNG Pattern Note 1
	
	NOP.3 TDD
	N/A
	N/A

	NPDSCH parameters Note 2
	
	R.18 NB-TDD
	N/A
	N/A

	NPDCCH parameters Note 2
	
	R.30 NB-TDD
	N/A
	N/A

	NPBCH_RA
	dB
	0
	N/A
	N/A

	NPBCH_RB
	
	
	
	

	NPSS_RA
	
	
	
	

	NSSS_RA
	
	
	
	

	NPDCCH_RA
	
	
	
	

	NPDCCH_RB
	
	
	
	

	NPDSCH_RA
	
	
	
	

	NPDSCH_RB
	
	
	
	

	OCNG_RA Note 1
	
	
	
	

	OCNG_RB Note 1
	
	
	
	

	 Note 3
	dBm/
15 kHz
	-98

	
NPRS 
	dB
	-Infinity
	-Infinity
	-Infinity

	

	dB
	-2
	-Infinity
	-Infinity

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x1

	Timing offset to nCell 1
	s
	N/A
	1
	-1

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The NPDSCH and NPDCCH reference measurement channels are used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.



Table 9.7.3.5-2: Cell Specific Test Parameters for intra frequency RSTD Tests for T2 to T5
	Parameter
	Unit
	nCell 1
	nCell 2
	nCell 3

	
	
	T2 and T4
	T3 and T5
	T2 and T4
	T3 and T5
	T2 and T4
	T3 and T5

	BWchannel
	kHz
	200
	200
	200

	NB-IoT RF Channel Number
	
	1
	1
	1

	OCNG patterns 
	
	NOP.3 TDD
	N/A
	NOP.3 TDD
	NOP.3 TDD
	N/A

	NPBCH_RA
	dB
	0
	0
	0
	N/A

	NPBCH_RB
	
	
	
	
	

	NPSS_RA
	
	
	
	
	

	NSSS_RA
	
	
	
	
	

	NPDCCH_RA
	
	
	
	
	

	NPDCCH_RB
	
	
	
	
	

	NPDSCH_RA
	
	
	
	
	

	NPDSCH_RB
	
	
	
	
	

	OCNG_RA Note 1
	
	
	
	
	

	OCNG_RB Note 1 
	
	
	
	
	

	NPRS_RA
	dB
	-3
	N/A
	N/A
	0
	0
	N/A

	
 Note 3
	dBm/
15 kHz
	-98
	-95
	-98
	-95
	-98
	-95

	
NPRS  
	dB
	-15
	-Infinity
	-Infinity
	-15
	-15
	-Infinity

	
NPRS  Note 4
	dB
	-15
	-Infinity
	-Infinity
	-15
	-15
	-Infinity

	Io Note 4
	dBm/
180kHz
	-87.14
	-87.12
	-87.14
	-87.12
	-87.14
	-87.12

	NPRP Note 4
	dBm/
15 kHz
	-113
	-Infinity
	-Infinity
	-110
	-113
	-Infinity

	NRSRP Note 4
	dBm/ 15 kHz
	-110
	-107
	-113
	-110
	-113
	-Infinity 

	
 Note 4
	dB
	-12
	-12
	-15
	-15
	-15
	-Infinity

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x1

	Timing offset to nCell 1
	s
	N/A
	1
	-1

	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 NPRS.

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


Note 4:	If NPRS_RA is not “N/A”, , NPRS , Io, NRSRP and NPRP levels have been derived from other parameters and are given for information purpose. If NPRS_RA is “N/A”, Io and NRSRP 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 79.3 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 maximum allowed RSTD reporting delay plus T2 and T3 plus T, where T = 150 ms, giving a value of 78830 ms. This is rounded up to the next allowed LPP value of 79 seconds.
The maximum allowed RSTD reporting delay is 68.44 s. This time is measured starting from the beginning of time interval T4, to the moment when the UE starts to send preambles on the PRACH for sending the positioning measurement report message to nCell1. The maximum allowed RSTD reporting delay is equal to TRSTD _intra_NB-IoT-EC +TRandomAccess_NB-IoT-EC. 

The RSTD measurement time TRSTD _intra_NB-IoT-EC in the test is derived according to section 9.7.3.3 where it is equal to . This gives the total RSTD measurement time of 11.52s for nCell 2 and nCell 3 with respect to the reference nCell 1
The random access to an already detected cell TRandomAccess_NB-IoT-EC can be expressed as: Tevaluate, NB_intra_NB-IoT-EC + TSI + TPRACH_NB-IoT,
Where:
Tevaluate, NB_intra_NB-IoT-EC = 12800 ms: see Table 4.6.2.4-1 in clause 4.6.2.4 in TS 36.133 [23].
TSI = 41560 ms and is the time required for receiving all the relevant system information as defined in TS 36.331 [22] for the target NB-IoT TDD cell.
TPRACH_NB-IoT = 2560 ms and is the additional delay caused by the random access procedure.
This gives TRandomAccess_NB-IoT-EC = 56.92 s for the random access delay to an already detected cell in the test case.
The test tolerances are defined in clauses C.1.3 and C4.
The rate of the correct events for each neighbour cell observed during repeated tests shall be at least 90% with a confidence level of 95%, where the reported RSTD measurement for each correct event shall be within the RSTD reporting range specified in Clause 9.1.10.3, i.e., between RSTD_0000 and RSTD_12711.
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9.8.1.1	Test purpose
To verify that the RSTD TDD inter-frequency measurement accuracy is within the specified limits for NB-IOT Mode in normal coverage.
9.8.1.2	Test applicability
This test applies to all types of NB-IoT TDD UE release 15 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements.
9.8.1.3	Minimum conformance requirements
The UE shall follow the procedure for RRC_IDLE state positioning measurement as defined in TS 36.305 [41] section 7.1.3.
All positioning subframes indicated in the OTDOA assistance data and specified in sub-clause 9.1.22.11 are available for RSTD measurements in the measured and reference cell.

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data have been provided and the UE has entered the RRC_IDLE state, the UE shall be able to detect and measure inter-frequency RSTD, specified in TS 36.214 [6], for at least n = 16 cells, including the reference cell within  ms as given below:

,
where

	is the total time for detecting and measuring at least n cells;


	 is the cell-specific positioning subframe configuration period as defined in TS 36.355 [4] if Part B subframe configuration is provided; otherwise if only Part A subframe configuration is provided, the  equals to the length of the subframe pattern, 

	 is the number of NPRS positioning occasions as defined in Table 9.8.1.3-1,


	 =  ms is the measurement time for a single NPRS positioning occasion which includes the sampling time and the processing time;

	is the cell-specific number of NPRS subframes within a NPRS occasion as defined in TS 36.355 [4] if Part B subframe configuration is provided; if only Part A subframe configuration is provided, the NPRS occasion length is 10 ms,

	 is the minimum number of NPRS subframes per cell measurement as defined in Table 9.8.1.3-2.




	, , and ,  are the parameters of the same cell, for which  is the largest among all the measured cells.

Table 9.8.1.3-1: Number of NPRS positioning occasions within 
	
Positioning subframe configuration period 
	
Number of NPRS positioning occasions 

	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	
16* 
	
32*

	>160 ms
	
8*
	
16*

	Note 1:	When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.
Note 2:	When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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  provided:

	-6 dB for all Frequency Bands for the reference cell,

	-13 dB for all Frequency Bands for neighbour cell i,



	and  conditions apply for all subframes of at least  NPRS positioning occasions,
	NPRP 1,2|dBm according to Annex E.5 for a corresponding Band

 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 NPRS.

The time  starts from the point when the UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [4], and the message and data have been delivered to the physical layer of the UE and the UE has entered the RRC_IDLE state.
The accuracy requirements in Table 9.8.1.3-2 are valid under the following conditions:
Conditions defined in 36.101 [2] Clause 7.3 for reference sensitivity are fulfilled.
NPRP 1,2|dBm according to Annex E.5 for a corresponding Band
There are no measurement gaps overlapping with the NPRS 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 9.8.1.3-2: Inter RSTD measurement accuracy for normal coverage
	Accuracy
	Conditions

	
	NPRS Ês/Iot
	UE NPRS measurement 
bandwidth on the reference cell and the measured neighbour cell i Note 3
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i, NNPRS_total Note 6
	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

	±28
	(NPRS Ês/Iot)ref ≥-6dB
and
(NPRS Ês/Iot)i ≥-13dB
	1
	320
	NTDD_G
	-118
	-70

	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:	The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 4:	The Io is defined in NPRS positioning subframes. The same Io range applies to NPRS and non-NPRS symbols. Io levels are different in NPRS and non-NPRS symbols within the same subframe.
NOTE 5:	E-UTRA operating band groups for NB-IoT are as defined in Section 4.11.1.
NOTE 6:	NNPRS_total can be in one or more NPRS positioning occasions.



The normative reference for this requirement is TS 36.133 [23] clauses 4.8.3, 9.1.22.11, A.3.23.2 and A.9.8.33.
9.8.1.4	Test description
9.8.1.4.1	Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 8.1.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 8.1.3.1.1.
Channel bandwidth to be tested: 10 MHz.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 but using only the main TX/RX antenna.
2.	The general test parameter settings are set up according to Table 9.8.1.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 9.8.1.4.3.
5.	The two NB-IOT cells are on different PRBs of the same LTE carrier frequency. The two LTE Cells are on the same carrier frequency. nCell 1 is the serving cell and OTDOA assistance data reference cell; nCell 2 is the neighbour cell. eCell 1 and eCell 2 are the LTE donor cells to nCell 1 and nCell 2, respectively. The assistance data neighbour cell list includes in total 15 cells, where 14 of the cells are not simulated (dummy cells; as defined in TS 37.571‑5 [20], clause 7.2.2).
6.	The true RSTD (which is the receive time difference for frame 0 between nCell 2 and nCell 1 as seen at the UE antenna connector) is set to 92 Ts (about 3 s). Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.8.1.4-1.
Table 9.8.1.4-1: General test parameters
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Inband
	

	Reference cell
	
	nCell 1
	

	Neighbor cells
	
	nCell 2, eCell 1 and eCell 2
	

	NPDCCH parameters
	
	R.26 NB-TDD
	Specified in TS 36.133 [23] section A.3.1.6.1

	nprsID
	
	Test1: (nprsID of Cell 1 – nprsID of Cell 2)mod6=1
	As defined in TS 36.355 [4]

	nprs-period
	ms
	1280
	As defined in TS 36.355 [4]

	nprs-startSF
	
	sf0
	Subframe offset of the NPRS positioning occasion as defined in TS 36.355 [4]

	Number of consecutive downlink positioning subframes
nprs-NumSF
	
	640
	As defined in TS 36.355 [4]

	nprs-slotNumberOffset
	
	0
	As defined in TS 36.355 [4]

	nprs-SubframeOffset
	
	640
	As defined in TS 36.355 [4]

	Number of consecutive downlink positioning subframes
nprs-NumSF
	
	640
	As defined in TS 36.355 [4]

	NPRS muting info
	
	nCell 1: ‘1111111100000000’
nCell 2: ‘1111111100000000’
	Corresponds to nprs-MutingInfoB defined in TS 36.355 [4]

	PartA Configuration:
subframePattern10-TDD
	
	‘01100011’
	Corresponds to subframePattern10-TDD-r15 defined in TS 36.355 [4]

	nprsSequenceInfo nCell1
	
	BWchannel 10MHz: 130
	Corresponds to nprsSequenceInfo defined in TS 36.355 [4]

	nprsSequenceInfo nCell2
	
	BWchannel 10MHz: 135
	Corresponds to nprsSequenceInfo defined in TS36.355 [4]

	CP length
	
	Normal
	

	NPRACH Configuration
	
	NPRACH.R-2
	Refer to TS 36.133 [23] section A.3.18

	DRX cycle length
	
	1.28
	The value shall be used for all cells in the test.

	Expected RSTD
	s
	nCell 2: 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
	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

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211 [26]

	Uplink-downlink configuration
	
	2
	As specified in table 4.2-2 in TS 36.211 [26]

	Measurement period
	s
	20.48
	Derived according to the RSTD measurement period in TS 36.133 [23] 4.8.3



9.8.1.4.2	Test procedure
Same as in clause 9.6.1.4.2.
9.8.1.4.3	Message contents
Same as in clause 9.6.1.4.3.
9.8.1.5	Test requirement
Table 9.8.1.5-1 and 9.8.1.5-2 define the primary level settings including test tolerances for the test.
The RSTD TDD inter-frequency accuracy test shall meet the reported values in Table 9.8.1.5-3.
Table 9.8.1.5-1: Cell Specific Test Parameters for inter-frequency RSTD Tests for NB-IOT Cells
	Parameter
	Unit
	Test1

	
	
	nCell 1
	nCell 2

	BWchannel
	kHz
	180
	180

	PRB location within eCell
	
	eCell 1 BWchannel 10MHz: 30
	eCell 2 BWchannel 10MHz: 35

	NPBCH_RA
	dB
	0
	0

	NPBCH_RB
	
	
	

	NPSS_RA
	
	
	

	NSSS_RA
	
	
	

	NPDCCH_RA
	
	
	

	NPDCCH_RB
	
	
	

	NPDSCH_RA
	
	
	

	NPDSCH_RB
	
	
	

	OCNG_RA Note 1
	
	
	

	OCNG_RB Note 1 
	
	
	

	NPRS_RA
	dB
	0.3
	0.3

	
 Note 2
	dBm/
15 kHz
	-98
	-98

	
NPRS  
	dB
	-5.7
	-12.7

	
NPRS  Note 3
	dB
	-5.7
	-12.7

	Io Note 3
	dBm/
15kHz
	-86.93
	-86.93

	NPRP Note 3
	dBm/
15 kHz
	-103.7
	-110.7

	NRSRP Note 3
	dBm/ 15 kHz
	-104
	-111

	
 Note 3
	dB
	-6
	-13

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to nCell 1
	us
	N/A
	3

	Note 1:	OCNG shall be used such that active cells 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 NPRS.

Note 2:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.


Note 3:	If NPRS_RA is not “N/A”, , NPRS , Io, NRSRP and NPRP levels have been derived from other parameters and are given for information purpose. If NPRS_RA is “N/A”, Io and NRSRP 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.



Table 9.8.1.5-2: Cell Specific Test Parameters for inter-frequency RSTD Tests for E-UTRA Cells
	Parameter
	Unit
	eCell 1
	eCell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	BWchannel
	MHz
	10
	10

	NOCNG Pattern defined in TS 36.133 [23] section A.3.2.3.6
	-
	NOP.1 TDD 
	NOP.1 TDD 

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	 Note2
	dBm/15 kHz
	-98
	-98

	 Note2
	dBm
	3
	3
	3
	3
	3
	3

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to eCell 1
	us
	-
	3

	Note 1:	OCNG shall be used such that the Cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
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 .



Table 9.8.1.5-3: RSTD TDD inter-frequency accuracy requirements for the reported values
	Lowest reported value 
	RSTD_6417

	Highest reported value 
	RSTD_6477



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









The expected response time is 21 s. The response time is equal to the LPP time IE value. The LPP time IE value is derived from the RSTD reporting delay plus T, where T = 150 ms, giving a value of 20630 ms. This is rounded up to the next allowed LPP value of 21 seconds. The RSTD measurement reporting delay in the test is derived from the following expression, , where =1280 ms, =16,  = , =320 ms, =640 ms and =16. All the parameters are specified in clause 9.8.1.3 and Table 9.8.1.3‑1. This gives the total RSTD reporting delay of 20480 ms for the 15 neighbour cells including nCell 2 with respect to the reference cell, nCell 1. This expected response time excludes any delay caused by RRC connection release before the RRC_IDLE mode measurement. This expected response time excludes any delay caused by establishing a signalling connection with the SS (including random access procedure) as defined in TS 36.305 [41] for LPP measurement reporting. The response time is not explicitly evaluated for this test; hence, no test tolerance values need to be applied.
[bookmark: _Toc68183594]9.8.2	TDD Inter Frequency RSTD Measurement Accuracy for NB-IOT Inband Mode in enhanced coverage
9.8.2.1	Test purpose
To verify that the RSTD TDD inter-frequency measurement accuracy is within the specified limits for NB-IOT Mode in enhanced coverage.
9.8.2.2	Test applicability
This test applies to all types of NB-IoT TDD UE release 15 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements.
9.8.2.3	Minimum conformance requirements
Same as clause 9.8.1.3, replacing Table 9.8.1.3-1 with Table 9.8.2.3-1 and Table 9.8.1.3-2 with Table 9.8.2.3-2.

Table 9.8.2.3-1: Number of NPRS positioning occasions within 
	
Positioning subframe configuration period 
	
Number of NPRS positioning occasions 

	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	
16* 
	
32*

	>160 ms
	
8*
	
16*

	Note 1:	When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.
Note 2:	When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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  provided:

	-15 dB for all Frequency Bands for the reference cell,

	-15 dB for all Frequency Bands for neighbour cell i,



	and  conditions apply for all subframes of at least  NPRS positioning occasions,
	NPRP 1,2|dBm according to Annex E.5 for a corresponding Band

 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 NPRS.
Table 9.8.2.3-2: Inter RSTD measurement accuracy for enhanced coverage
	Accuracy
	Conditions

	
	NPRS Ês/Iot
	UE NPRS measurement 
bandwidth on the reference cell and the measured neighbour cell i Note 3
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i, NNPRS_total Note 6
	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

	±40
	(NPRS Ês/Iot)ref ≥-15dB
and
(NPRS Ês/Iot)i ≥-15dB
	1
	320
	NTDD_G
	-118
	-70

	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:	The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 4:	The Io is defined in NPRS positioning subframes. The same Io range applies to NPRS and non-NPRS symbols. Io levels are different in NPRS and non-NPRS symbols within the same subframe.
NOTE 5:	E-UTRA operating band groups for NB-IoT are as defined in Section 4.11.1.
NOTE 6:	NNPRS_total can be in one or more NPRS positioning occasions.



The normative reference for this requirement is TS 36.133 [23] clauses 4.8.4, 9.1.22.13, A.3.23.2 and A.9.8.35.
9.8.2.4	Test description
9.8.2.4.1	Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 8.1.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 8.1.3.1.1.
Channel bandwidth to be tested: 10 MHz.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 but using only the main TX/RX antenna.
2.	The general test parameter settings are set up according to Table 9.8.2.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 9.8.2.4.3.
5.	The two NB-IOT cells are on different PRBs of the same LTE carrier frequency. The two LTE Cells are on the same carrier frequency. nCell 1 is the serving cell and OTDOA assistance data reference cell; nCell 2 is the neighbour cell. eCell 1 and eCell 2 are the LTE donor cells to nCell 1 and nCell 2, respectively. The assistance data neighbour cell list includes in total 15 cells, where 14 of the cells are not simulated (dummy cells; as defined in TS 37.571‑5 [20], clause 7.2.2).
6.	The true RSTD (which is the receive time difference for frame 0 between nCell 2 and nCell 1 as seen at the UE antenna connector) is set to 92 Ts (about 3 s). Note that the related expectedRSTD values to be signalled over LPP are defined in Table 9.8.2.4-1.
Table 9.8.2.4-1: General test parameters
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Inband
	

	Reference cell
	
	nCell 1
	

	Neighbor cells
	
	nCell 2, eCell 1 and eCell 2
	

	NPDCCH parameters
	
	R.26 NB-TDD
	Specified in TS 36.133 [23] section A.3.1.6.1

	nprsID
	
	Test1: (nprsID of Cell 1 – nprsID of Cell 2)mod6=1
	As defined in TS 36.355 [4]

	nprs-period
	ms
	1280
	As defined in TS 36.355 [4]

	nprs-startSF
	
	sf0
	Subframe offset of the NPRS positioning occasion as defined in TS 36.355 [4]

	Number of consecutive downlink positioning subframes
nprs-NumSF
	
	640
	As defined in TS 36.355 [4]

	NPRS muting info
	
	nCell 1: ‘1111111100000000’
nCell 2: ‘1111111100000000’
	Corresponds to nprs-MutingInfoB defined in TS 36.355 [4]

	PartA Configuration:
subframePattern10-TDD
	
	‘01100011’
	Corresponds to subframePattern10-TDD-r15 defined in TS 36.355 [4]

	nprsSequenceInfo nCell1
	
	BWchannel 10MHz: 130
	Corresponds to nprsSequenceInfo defined in TS 36.355 [4]

	nprsSequenceInfo nCell2
	
	BWchannel 10MHz: 135
	Corresponds to nprsSequenceInfo defined in TS36.355 [4]

	CP length
	
	Normal
	

	NPRACH Configuration
	
	NPRACH.R-2
	Refer to TS 36.133 [23] section A.3.18

	DRX cycle length
	
	1.28
	The value shall be used for all cells in the test.

	Expected RSTD
	s
	nCell 2: 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
	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

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211 [26]

	Uplink-downlink configuration
	
	2
	As specified in table 4.2-2 in TS 36.211 [26]

	Measurement period
	s
	20.48
	Derived according to the RSTD measurement period in TS 36.133 [23] 4.8.1



9.8.2.4.2	Test procedure
Same as in clause 9.6.2.4.2.
9.8.2.4.3	Message contents
Same as in clause 9.6.2.4.3.
9.8.2.5	Test requirement
Table 9.8.2.5-1 and 9.8.2.5-2 define the primary level settings including test tolerances for the test.
The RSTD TDD inter-frequency accuracy test shall meet the reported values in Table 9.8.2.5-3.
Table 9.8.2.5-1: Cell Specific Test Parameters for inter-frequency RSTD Tests for NB-IOT Cells
	Parameter
	Unit
	Test1

	
	
	nCell 1
	nCell 2

	BWchannel
	kHz
	180
	180

	PRB location within eCell
	
	eCell 1 BWchannel 10MHz: 30
	eCell 2 BWchannel 10MHz: 35

	NPBCH_RA
	dB
	0
	0

	NPBCH_RB
	
	
	

	NPSS_RA
	
	
	

	NSSS_RA
	
	
	

	NPDCCH_RA
	
	
	

	NPDCCH_RB
	
	
	

	NPDSCH_RA
	
	
	

	NPDSCH_RB
	
	
	

	OCNG_RA Note 1
	
	
	

	OCNG_RB Note 1 
	
	
	

	NPRS_RA
	dB
	0.3
	0.3

	
 Note 2
	dBm/
15 kHz
	-98
	-98

	
NPRS  
	dB
	-14.7
	-14.7

	
NPRS  Note 3
	dB
	-14.7
	-14.7

	Io Note 3
	dBm/
15kHz
	-87.14
	-87.14

	NPRP Note 3
	dBm/
15 kHz
	-112.7
	-112.7

	NRSRP Note 3
	dBm/ 15 kHz
	-113
	-113

	
 Note 3
	dB
	-15
	-15

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to nCell 1
	us
	N/A
	3

	Note 1:	OCNG shall be used such that active cells 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 NPRS.

Note 2:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.


Note 3:	If NPRS_RA is not “N/A”, , NPRS , Io, NRSRP and NPRP levels have been derived from other parameters and are given for information purpose. If NPRS_RA is “N/A”, Io and NRSRP 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.



Table 9.8.2.5-2: Cell Specific Test Parameters for inter-frequency RSTD Tests for E-UTRA Cells
	Parameter
	Unit
	eCell 1
	eCell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	BWchannel
	MHz
	10
	10

	NOCNG Pattern defined in TS 36.133 [23] section A.3.2.3.6
	-
	NOP.1 TDD 
	NOP.1 TDD 

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	 Note2
	dBm/15 kHz
	-98
	-98

	 Note2
	dBm
	-9
	-9
	-9
	-9
	-9
	-9

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to eCell 1
	us
	-
	3

	Note 1:	OCNG shall be used such that the Cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
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 .



Table 9.8.2.5-3: RSTD TDD inter-frequency accuracy requirements for the reported values
	Lowest reported value
	RSTD_6405

	Highest reported value
	RSTD_6489



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









The expected response time is 21 s. The response time is equal to the LPP time IE value. The LPP time IE value is derived from the RSTD reporting delay plus T, where T = 150 ms, giving a value of 20630 ms. This is rounded up to the next allowed LPP value of 21 seconds. The RSTD measurement reporting delay in the test is derived from the following expression, , where =1280 ms, =16,  = , =320 ms, =640 ms and =16. All the parameters are specified in clause 9.8.2.3 and Table 9.8.2.3‑1. This gives the total RSTD reporting delay of 20480 ms for the 15 neighbour cells including nCell 2 with respect to the reference cell, nCell 1. This expected response time excludes any delay caused by RRC connection release before the RRC_IDLE mode measurement. This expected response time excludes any delay caused by establishing a signalling connection with the SS (including random access procedure) as defined in TS 36.305 [41] for LPP measurement reporting. The response time is not explicitly evaluated for this test; hence, no test tolerance values need to be applied.
9.8.3	TDD Inter-Frequency RSTD Measurement Reporting Delay for NB-IOT Standalone Mode in enhanced coverage
9.8.3.1	Test purpose
To verify that the RSTD TDD inter-frequency measurement reporting delay is within the specified limits for NB-IOT Standalone Mode in enhanced coverage.
9.8.3.2	Test applicability
This test applies to all types of NB-IoT TDD UE release 15 and forward that supports UE-assisted OTDOA and inter-frequency RSTD measurements.
9.8.3.3	Minimum conformance requirements
The UE shall follow the procedure for RRC_IDLE state positioning measurement as defined in TS 36.305 [41] section 7.1.3.
When the physical layer cell identities of neighbour cells together with the OTDOA assistance data have been provided and the UE has entered the RRC_IDLE state, the UE shall be able to detect and measure inter-frequency RSTD, specified in TS 36.214 [6], for at least n = 16 cells, including the reference cell within  ms as given below:
,
where
	is the total time for detecting and measuring at least n cells;
	 is the cell-specific positioning subframe configuration period as defined in TS 36.355 [4] if Part B subframe configuration is provided; otherwise if only Part A subframe configuration is provided, the  equals to the length of the subframe pattern,
	 is the number of NPRS positioning occasions as defined in Table 9.8.3.3-1,
	 =  ms is the measurement time for a single NPRS positioning occasion which includes the sampling time and the processing time;
	is the cell-specific number of NPRS subframes within a NPRS occasion as defined in TS 36.355 [4] if Part B subframe configuration is provided; if only Part A subframe configuration is provided, the NPRS occasion length is 10 ms,
	 is the minimum number of NPRS subframes per cell measurement as defined in Table 9.8.3.3-2.
	, , and ,  are the parameters of the same cell, for which  is the largest among all the measured cells.
Table 9.8.3.3-1: Number of NPRS positioning occasions within 
	Positioning subframe configuration period 
	Number of NPRS positioning occasions 

	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	16* 
	32*

	>160 ms
	8*
	16*

	Note 1:	When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.
Note 2:	When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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  provided:
	-15 dB for all Frequency Bands for the reference cell,
	-15 dB for all Frequency Bands for neighbour cell i,
	and  conditions apply for all subframes of at least  NPRS positioning occasions,
	NPRP 1,2|dBm according to Annex E.5 for a corresponding Band
 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 NPRS.
The time  starts from the point when the UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [4], and the message and data have been delivered to the physical layer of the UE and the UE has entered the RRC_IDLE state.
After receiving both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [4], the UE shall be sent to RRC IDLE state. The maximum allowed RSTD reporting delay is defined as the time between the point when the UE has entered the RRC_IDLE state, and the point when the UE is ready to transmit the measurement report over the air interface and starts to establish a signalling connection with the MME.
The maximum allowed RSTD reporting delay shall be less than +TRandomAccess_NB-IoT-EC.
The normative reference for this requirement is TS 36.133 [23] clauses 4.8.4, 4.8.4.1, A.3.23.2 and A.4.7.4.
9.8.3.4	Test description
9.8.3.4.1	Initial conditions
Test Environment: Normal; as defined in TS 36.508 [18] clause 8.1.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 8.1.3.1.1.
Channel bandwidth to be tested: 200 kHz as defined in TS 36.508 [18] clause 8.1.3.1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.3 but using only the main TX/RX antenna.
2.	The general test parameter settings are set up according to Table 9.8.3.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 9.8.3.4.3.
5.	There are three synchronous cells: nCell 1, nCell 2 and nCell 3. nCell 1 is the reference as well as the serving cell. nCell 2 and nCell 3 are the neighbour cells. All cells are on the same RF channel. The assistance data neighbour cell list includes in total 15 cells, where 13 of the cells are not simulated (dummy cells; as defined in TS 37.571‑5 [20], clause 7.2.2).
6.	The true RSTD (which is the receive time difference for frame 0 between nCell 2 and nCell 1 as seen at the UE antenna connector) is set to 31 Ts (about 1 s between neighbour nCell 2 and serving nCell 1; and set to -31 Ts (about -1 s) between neighbour nCell 3 and serving nCell 1
Table 9.8.3.4-1: General test parameters
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

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

	Neighbor cells
	
	nCell 2 and nCell 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.

	nprsID
	
	(nprsID of Cell 1 – nprsID of Cell 2)mod6=1
and
(nprsID of Cell 1 – nprsID of Cell 3)mod6=2
	As defined in TS 36.355 [4]

	nprs-period
	ms
	1280
	As defined in TS 36.355 [4]

	nprs-startSF
	
	sf0
	Subframe offset of the NPRS positioning occasion as defined in TS 36.355 [4]

	Number of consecutive downlink positioning subframes
nprs-NumSF
	
	640
	As defined in TS 36.355 [4]

	nprs-SubframeOffset
	
	0
	As defined in TS 36.355 [24]

	NPRS muting info
	
	Cell 1: ‘1111111100000000’
Cell 2: ‘0000000011111111’
Cell 3: ‘1111111100000000’
	Corresponds to nprs-MutingInfoB defined in TS 36.355 [24]

	Part A Configuration
	
	N/A
	NPRS is configured based on Part B but not Part A. 

	CP length
	
	Normal
	

	NPRACH Configuration
	
	NPRACH.R-2
	Refer to A.3.18

	DRX cycle length
	
	1.28
	The value shall be used for all cells in the test.

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

	Expected RSTD
	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
	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

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211 [26]

	Uplink-downlink configuration
	
	2
	As specified in table 4.2-2 in TS 36.211 [26]

	T2
	s
	5.12
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	5.12
	The length of the time interval that follows immediately after time interval T2

	T4
	s
	10.24
	The length of the time interval that follows immediately after time interval T3

	T5
	s
	10.24
	The length of the time interval that follows immediately after time interval T4

	T6
	s
	≥ 58.2
	The length of the time interval that follows immediately after time interval T5



9.8.3.4.2	Test procedure
Same as in clause 9.6.3.4.2.
9.8.3.4.3	Message contents
Same as in clause 9.6.3.4.3.
9.8.3.5	Test requirement
Table 9.8.3.5-1 and 9.8.3.5-2 define the primary level settings including test tolerances for the test.
Table 9.8.3.5-1: Cell Specific Test Parameters during T1 and T6
	Parameter
	Unit
	nCell 1
	nCell 2
	nCell 3

	NB-IoT RF Channel Number
	
	1
	2
	2

	NB-IoT Channel Bandwidth (BWchannel)
	kHz
	200
	200
	200

	OCNG Pattern Note 1
	
	NOP.3 TDD
	N/A
	N/A

	NPDSCH parameters Note 2
	
	R.18 NB-TDD
	N/A
	N/A

	NPDCCH parameters Note 2
	
	R.30 NB-TDD
	N/A
	N/A

	NPBCH_RA
	dB
	0
	N/A
	N/A

	NPBCH_RB
	
	
	
	

	NPSS_RA
	
	
	
	

	NSSS_RA
	
	
	
	

	NPDCCH_RA
	
	
	
	

	NPDCCH_RB
	
	
	
	

	NPDSCH_RA
	
	
	
	

	NPDSCH_RB
	
	
	
	

	OCNG_RA Note 1
	
	
	
	

	OCNG_RB Note 1
	
	
	
	

	 Note 3
	dBm/
15 kHz
	-98

	NPRS 
	dB
	-Infinity
	-Infinity
	-Infinity

	
	dB
	-2
	-Infinity
	-Infinity

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x1

	Timing offset to nCell 1
	s
	N/A
	1
	-1

	Note 1:	OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	The NPDSCH and NPDCCH reference measurement channels are used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 3:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.



Table 9.8.3.5-2: Cell Specific Test Parameters from T2 to T5
	Parameter
	Unit
	nCell 1
	nCell 2
	nCell 3

	
	
	T2 and T4
	T3 and T5
	T2 and T4
	T3 and T5
	T2 and T4
	T3 and T5

	BWchannel
	kHz
	200
	200
	200

	NB-IoT RF Channel Number
	
	1
	2
	2

	NPDSCH parameters Note 2
	
	R.18 NB-TDD
	N/A
	N/A

	NPDCCH parameters Note 2
	
	R.30 NB-TDD
	N/A
	N/A

	OCNG patterns 
	
	NOP.3 TDD
	N/A
	NOP.3 TDD
	NOP.3 TDD
	N/A

	NPBCH_RA
	dB
	0
	0
	0
	N/A

	NPBCH_RB
	
	
	
	
	

	NPSS_RA
	
	
	
	
	

	NSSS_RA
	
	
	
	
	

	NPDCCH_RA
	
	
	
	
	

	NPDCCH_RB
	
	
	
	
	

	NPDSCH_RA
	
	
	
	
	

	NPDSCH_RB
	
	
	
	
	

	OCNG_RA Note 1
	
	
	
	
	

	OCNG_RB Note 1 
	
	
	
	
	

	NPRS_RA
	dB
	-3
	N/A
	N/A
	0
	0
	N/A

	 Note 3
	dBm/
15 kHz
	-98
	-98
	-98
	-95
	-98
	-95

	NPRS  
	dB
	-15
	-Infinity
	-Infinity
	-15
	-15
	-Infinity

	NPRS  Note 4
	dB
	-15
	-Infinity
	-Infinity
	-15
	-15
	-Infinity

	Io Note 4
	dBm/
180kHz
	-87.17
	-87.20
	-87.17
	-87.15
	-87.17
	-87.15

	NPRP Note 4
	dBm/
15 kHz
	-113
	-Infinity
	-Infinity
	-110
	-113
	-Infinity

	NRSRP Note 4
	dBm/ 15 kHz
	-110
	-110
	-113
	-110
	-113
	-Infinity 

	 Note 4
	dB
	-12
	-12
	-15
	-15
	-15
	-Infinity

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	1x1

	Timing offset to nCell 1
	s
	N/A
	1
	-1

	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 NPRS.
Note 3:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 4:	If NPRS_RA is not “N/A”, , NPRS , Io, NRSRP and NPRP levels have been derived from other parameters and are given for information purpose. If NPRS_RA is “N/A”, Io and NRSRP 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 90.3 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 maximum allowed RSTD reporting delay plus T2 and T3 plus T, where T = 150 ms, giving a value of 89070 ms. This is rounded up to the next allowed LPP value of 90 seconds.
The maximum allowed RSTD reporting delay is 78.68 s. This time is measured starting from the beginning of time interval T4, to the moment when the UE starts to send preambles on the PRACH for sending the positioning measurement report message to nCell1. The maximum allowed RSTD reporting delay is equal to TRSTD _inter_NB-IoT-EC  +TRandomAccess_NB-IoT-EC. 
The RSTD measurement time TRSTD _inter_NB-IoT-EC  in the test is derived according to section 9.8.3.3 where it is equal to . This gives the total RSTD measurement time of 21.76s for nCell 2 and nCell 3 with respect to the reference nCell 1
The random access to an already detected cell TRandomAccess_NB-IoT-EC can be expressed as: Tevaluate, NB_inter_NB-IoT-EC + TSI + TPRACH_NB-IoT,
Where:
Tevaluate, NB_inter_NB-IoT-EC = 12800 ms: see Table 4.6.2.4-1 in clause 4.6.2.4 in TS 36.133 [23].
TSI = 41560 ms and is the time required for receiving all the relevant system information as defined in TS 36.331 [22] for the target NB-IoT TDD cell.
TPRACH_NB-IoT = 2560 ms and is the additional delay caused by the random access procedure.
This gives TRandomAccess_NB-IoT-EC = 56.92 s for the random access delay to an already detected cell in the test case.
The test tolerances are defined in clauses C.1.3 and C4.
The rate of the correct events for each neighbour cell observed during repeated tests shall be at least 90% with a confidence level of 95%, where the reported RSTD measurement for each correct event shall be within the RSTD reporting range specified in Clause 9.1.10.3, i.e., between RSTD_0000 and RSTD_12711.
[bookmark: _Toc68183595]10	E-UTRA OTDOA measurement requirements for Carrier Aggregation
[bookmark: _Toc27482339][bookmark: _Toc68183596]10.0	General
This clause defines the minimum performance requirements for OTDOA FDD and TDD E-UTRA UEs and UEs supporting NR EN-DC, with Carrier Aggregation.
[bookmark: _Toc27482340][bookmark: _Toc68183597]10.1	FDD RSTD Measurement Reporting Delay for Carrier Aggregation
[bookmark: _Toc27482341][bookmark: _Toc68183598]10.1.1	Test purpose
To verify that the RSTD measurement reporting delay meets the requirements in an environment with fading propagation conditions. This test case verifies the measurement period requirements for RSTD measurements performed on the secondary component carrier and also the measurement period requirements for RSTD measurements performed on both the primary and secondary component carriers.
[bookmark: _Toc27482342][bookmark: _Toc68183599]10.1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482343][bookmark: _Toc68183600]10.1.3	Minimum conformance requirements
[bookmark: _Toc27482344][bookmark: _Toc68183601]10.1.3.1	Measurements on the secondary component carrier
The RSTD measurements when all cells are on the configured secondary component carrier shall meet all applicable requirements (FDD) specified in TS 36.133 [23] section 8.1.2.5, i.e., E-UTRAN intra-frequency RSTD measurement period applies, regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34].
[bookmark: _Toc27482345][bookmark: _Toc68183602]10.1.3.2	Measurements on both primary component carrier and secondary component carrier
The RSTD measurements of cells on both primary component carrier and configured secondary component carrier shall meet all applicable requirements (FDD) specified in TS 36.133 [23] section 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34], with the following exception
-	the number of PRS positioning occasions is as specified in Table 10.1.3.2-1 shall apply.
Table 10.1.3.2-1: Number of PRS positioning occasions within measurement period
	
Positioning subframe configuration period 
	
Number of PRS positioning occasions 

	160 ms
	32

	>160 ms
	16



The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.1.
[bookmark: _Toc27482346][bookmark: _Toc68183603]10.1.4	Test description
[bookmark: _Toc27482347][bookmark: _Toc68183604]10.1.4.1	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 TS 36.508 [18] Annex A, Figure group A.42 as appropriate. 
2.	The general test parameter settings are set up according to Table 10.1.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 10.1.4.3.
5.	In the tests, there are two configured component carriers: PCC and SCC, and three synchronized cells: Cell 1, Cell 2 and Cell 3. Cell 1 is PCell on the PCC, Cell 2 is an active SCell on the SCC, and Cell 3 is a neighbour cell on the SCC. In both tests, Cell 2 is the OTDOA assistance data reference 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 clause 7.3.2) for Test 1 and where 13 of the cells are not simulated for Test 2. PCell (Cell 1) is the cell used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and C.1 as appropriate for this test. Cell 2 and Cell 3 are powered OFF.
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 Cell 1 and OTDOA assistance data reference cell, Cell 2; and set to -31 Ts (about -1 s) between neighbour Cell 3 and OTDOA assistance data reference cell, Cell 2.
Table 10.1.4.1-1: General test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions for Carrier Aggregation
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCell
	
	Cell 1
	PCell is on RF channel 1 (PCC).

	SCell
	
	Cell 2
	SCell on RF channel 2 (SCC).
Cell 2 is the assistance data reference cell.

	Other neighbour cell
	
	Cell 3
	Neighbour cell on RF channel 2 (SCC).

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 FDD
	As specified in TS 36.521-3 [25] clause A.2.1

	Channel Bandwidth (BWchannel)
	MHz
	10
	

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

	PRS configuration index  Note 2
	
	171 for all cells on PCC
181 for all cells on SCC
	
This corresponds to periodicity of 320 ms and PRS subframe offset of  DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	
Number of consecutive downlink positioning subframes  Note 2
	
	1
	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 2 – PCI of Cell 3)mod6=0
	The PCI of Cell 1 is selected randomly.  PCIs of Cell 2 and Cell 3 are selected randomly such that the relative subcarrier shifts of PRS patterns among these cells are as given by the condition.

	CP length Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 10.1.4.1-2

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

	Expected RSTD Note 1
	s
	Cell 3: 2
Other neighbour cells: randomly between -3 and 3
	Cell 1: -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 cells in total
	The list includes the reference cell and 15 other cells.
Cell 1 (when included) appears at random places in the first half of the neighbour cell list in the OTDOA assistance data. Cell 3 always appears at random places in the second half of the list

	
	
	OTDOA neighbour cells include Cell 3 and other 14 cells on SCC
	OTDOA neighbour cells include Cell 1 and other 7 cells on PCC, and Cell 3 and other 6 cells on SCC
	

	prs-SubframeOffset Note 2
	
	Cells on PCC: 310
Cells on SCC, except reference cell: 0
	Subframe offset, counted in full subframes. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset Note 2
	
	Cells on PCC: 0
Cells on SCC, except reference cell: 0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell. The corresponding parameter in the OTDOA assistance data is slotNumberOffset specified in TS 36.355 [4].

	PRS muting info Note 2
	
	Cell 1: ‘11110000’
Cell 2: ‘00001111’
Cell 3: ‘11110000’
	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
	1.28
	2.48
	The length of the time interval that follows immediately after time interval T1

	T3
	S
	1.28
	2.48
	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 10.1.4.3-4 and TS 37.571-5 [20], clause 7.3.2.
Note 2:	Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, “prs-SubframeOffset”, “slotNumberOffset” 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 the values to be used in LPP see Table 10.1.4.3-4 and TS 37.571-5 [20], clause 7.3.2.
Note 3:	The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is used to set the “true RSTD” values in step 6 of clause 10.1.4.1.



Table 10.1.4.1-2: DRX parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions for Carrier Aggregation
	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
	



[bookmark: _Toc27482348][bookmark: _Toc68183605]10.1.4.2	Test procedure
The test case includes two tests. Test 1 is designed for the scenario where the UE receives OTDOA assistance data with cells on SCC, and the UE is expected to report RSTD measurements performed on SCC only. Test 2 is designed for the scenario where the UE receives OTDOA assistance data with cells on PCC and SCC, and the UE is expected to report RSTD measurements performed on PCC and on SCC.
Each test consists of three consecutive time intervals, with duration of T1, T2 and T3 defined in Table 10.1.4.1-1. Cell 1 is active in T1, T2 and T3, whilst Cell 2 is active only in T2 and T3, and Cell 3 is active only during 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 OTDOA assistance data 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 10.1.4.3 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 according to 3GPP TS 36.508 [18] clause 7.2A.3.
2.	Configure Cell 2 and Cell 3 on the SCC according to TS 36.521-3 [25] Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per TS 36.508 [18] clause 5.2A.4.
4.	The SS activates the SCell (Cell 2) by sending the Activation/Deactivation MAC control element according to TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause 8.3.3.2.
5. The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
6. Set the parameters according to Table 10.1.5-1. Propagation conditions are set according to clause 4.7.2.2 (ETU30).
7.	T1 starts.
8.	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.
9.	The UE shall transmit RRCConnectionReconfigurationComplete message.
9a.	The SS shall transmit an LPP REQUEST CAPABILITIES message.
9b.	The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities supported by the UE in the OTDOA-ProvideCapabilities IE.
10.	The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the OTDOA‑ProvideAssistanceData IE. The position of neighbour Cell 3 in the OTDOA-NeighbourCellInfoList is randomly selected to be in the last 8 elements of the sequence for Test 1 and in the 7 elements of the relevant sequence for Test 2, and the position of neighbour Cell 1 is randomly selected to be in the first 7 elements of the relevant sequence for Test 2, as described in 3GPP TS 37.571-5 [20], clause 7.3.2. If the UE message at step 9b includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
11.	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.
12.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 10.1.5-2.
13.	When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 10.1.5-2.
14.	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 10.1.5.
For Test 1 the UE shall perform and report the RSTD measurement for Cell 3 with respect to the reference cell in the OTDOA assistance data, Cell 2. If the UE transmits an OTDOA‑ProvideLocationInformation IE including the rstd field for 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 the rstd field included within the response time then the number of failure tests is increased by one.
For Test 2 the UE shall perform and report the RSTD measurements for Cell 1 with respect to the reference cell in the OTDOA assistance data, Cell 2 and also Cell 3 with respect to the reference cell in the OTDOA assistance data, Cell 2. If the UE transmits an OTDOA‑ProvideLocationInformation IE including the rstd field for Cell 1 (with respect to Cell 2) and Cell 3 (with respect to Cell 2) 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.
15.	If the UE message at step 14 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
16.	Repeat steps 5-15 until the confidence level according to Annex D is achieved. For each iteration, at step 10 change the random positions of the Cell 3 and Cell 1(for Test 2 only) in the relevant sequence in the OTDOA-NeighbourCellInfoList.
17.	Repeat from clause 10.1.4.1 for Test 2. 
[bookmark: _Toc27482349][bookmark: _Toc68183606]10.1.4.3	Message contents
Table 10.1.4.3-1: 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 10.1.4.3-2: MAC-MainConfig-RBC: FDD RSTD Measurement Reporting Delay for Carrier Aggregation
	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 10.1.4.3-2a: LPP Request Capabilities
	Information Element
	Value/remark

	otdoa‑RequestCapabilities
	TRUE



Table 10.1.4.3-3: 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
	Test 1: 3
Test 2: 6
	See clause 10.1.5
	

	                   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 10.1.4.3-4: 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 7.3.2.
	
	

	                 otdoa-NeighbourCellInfo
	As defined in TS 37.571‑5 [20], clause 7.3.2.
	
	

	                 otdoa-Error
	Not present
	
	

	            }
	
	
	

	            epdu-ProvideAssistanceData
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 10.1.4.3-5: LPP ProvideLocation Information
	Derivation Path: 36.355 clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      Initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
                                                           SEQUENCE {
	
	
	

	                   otdoaSignalMeasurementInformation
                                                           SEQUENCE {
	
	
	

	                       systemFrameNumber
	
	
	

	                       physCellIdRef
	Cell 2
	
	

	                       cellGlobalIdRef
	
	
	

	                       earfcnRef
	
	
	

	                       referenceQuality
	
	
	

	                       neighbourMeasurementList
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             physCellIdNeighbour
	Cell 3
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Present
	With respect to Cell 2
	

	                             rstd-Quality
	
	
	

	                             }
	
	
	

	                       neighbourMeasurementList
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             physCellIdNeighbour
	Cell 1
	Test 2 only
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Present
	Test 2 only
With respect to Cell 2
	

	                             rstd-Quality
	
	
	

	                             }
	
	
	

	                   }
	
	
	

	                   otdoa-Error
	May be present with error reason ‘undefined’ or ‘attemptedButUnableToMeasureSomeNeighbourCells’
	
	

	               }
	
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482350][bookmark: _Toc68183607]10.1.5	Test requirement
Table 10.1.5-1 and 10.1.5-2 define the primary level settings including test tolerances for the tests.
Table 10.1.5-1: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions during T1 for Carrier Aggregation
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	N/A
	N/A

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

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.5 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
	
	
	
	

	
 Note 3
	dBm/
15 kHz
	-95
	N/A
	N/A

	
PRS 
	dB
	-Infinity
	-Infinity
	-Infinity

	Io Note 4
	dBm/
9 MHz
	-67.22
	N/A
	N/A

	

	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  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 10.1.5-2: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions during T2 and T3 for Carrier Aggregation
	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
	
	1x2 Low
	1x2 Low
	1x2 Low

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.5 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
	-6
	N/A
	N/A
	3
	3
	N/A

	
 Note 3
	dBm/
15 kHz
	-98
	-98
	-98
	-95
	-98
	-95

	
PRS  
	dB
	-4
	-Infinity
	-Infinity
	-1
	-8
	-Infinity

	
PRS  Note 4
	dB
	-4
	-Infinity
	-Infinity
	-1
	-8
	-Infinity

	Io Note 4
	dBm/
9 MHz
	-69.94
	N/A
	N/A
	-66.68
	-70.11
	N/A

	PRP Note 4
	dBm/
15 kHz
	-102
	-Infinity
	-Infinity
	-96
	-106
	-Infinity

	RSRP Note 4
	dBm/ 15 kHz
	-96
	-96
	-105
	-99
	-109
	-Infinity

	
 Note 4
	dB
	2
	2
	-7
	-4
	-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  to be fulfilled.


Note 4:	If PRS_RA is not “N/A”, , PRS , 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 3.3s for Test 1 and 6.3s for Test 2. 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 = 150 ms, giving a value of 2710 ms for Test 1 and 5110ms for Test 2. This is rounded up to the next allowed LPP value of 3 seconds for Test 1 and 6 seconds for Test 2.





The RSTD measurement reporting delay in the tests is derived from the following expression, , where =8 and =16 for Test 1, and =16 and =16 for Test 2 are the parameters specified in clause 10.1.3.1 for Test 1 and clause 10.1.3.2 for Test 2.
This gives the total RSTD reporting delay of 2560 ms for Test 1 for the 15 neighbour cells including Cell 3 with respect to the reference cell, Cell 2.
This gives the total RSTD reporting delay of 4960 ms for Test 2 for the 15 neighbour cells including Cell 1 and Cell 3 with respect to the reference cell, Cell 2.
The test tolerances are defined in clauses C.1.3 and C.4.
For the overall test to pass, the rate of successful tests during repeated tests in both Test 1 and Test 2 shall be more than 90% with a confidence level of 95%.
[bookmark: _Toc27482351][bookmark: _Toc68183608]10.1A	FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz Bandwidth
[bookmark: _Toc27482352][bookmark: _Toc68183609]10.1A.1	Test purpose
Same as defined in clause 10.1.1.
NOTE:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in clause 4.7.5.
[bookmark: _Toc27482353][bookmark: _Toc68183610]10.1A.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482354][bookmark: _Toc68183611]10.1A.3	Minimum conformance requirements
Same as defined in clause 10.1.3.
The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.3.
[bookmark: _Toc27482355][bookmark: _Toc68183612]10.1A.4	Test description
[bookmark: _Toc27482356][bookmark: _Toc68183613]10.1A.4.1	Initial conditions
Same as defined in clause 10.1.4.1 except that the values of the parameters in Table 10.1A.4.1-1 will replace the values of the corresponding parameters in Table 10.1.4.1-1.
Channel bandwidth to be tested: 20 MHz.
Table 10.1A.4.1-1: General test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions for carrier aggregation for 20 MHz
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.10 FDD
	As specified in TS 36.521-3 [25] clause A.2.1

	Channel Bandwidth (BWchannel)
	MHz
	20
	

	PRS Transmission Bandwidth
	RB
	100
	PRS are transmitted over the system bandwidth

	Note 1:	See Table 10.1.4.1-1 for the other parameters.
Note 2:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in clause 4.7.5.



[bookmark: _Toc27482357][bookmark: _Toc68183614]10.1A.4.2	Test procedure
Same as defined in clause 10.1.4.2.
[bookmark: _Toc27482358][bookmark: _Toc68183615]10.1A.4.3	Message contents
Same as defined in clause 10.1.4.3.
[bookmark: _Toc27482359][bookmark: _Toc68183616]10.1A.5	Test requirement
Same as defined in clause 10.1.5 except that the values of the parameters in Table 10.1A.5-1 and Table 10.1A.5-2 will replace the values of the corresponding parameters in Table 10.1.5-1 and Table 10.1.5-2, respectively.
Table 10.1A.5-1: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions during T1 for carrier aggregation for 20 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.13 FDD
	N/A
	N/A

	Io Note 1
	dBm/
18 MHz
	-64.21
	N/A
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.1.5-1 for the other parameters.



Table 10.1A.5-2: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions during T2 and T3 for carrier aggregation for 20 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.13 FDD
	OP.14 FDD
	OP.14 FDD
	N/A

	Io Note 1
	dBm/
18 MHz
	-66.93
	N/A
	N/A
	-63.67
	-67.09
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.1.5-2 for the other parameters.



[bookmark: _Toc27482360][bookmark: _Toc68183617]10.1B	FDD RSTD Measurement Reporting Delay Carrier Aggregation for 5 MHz + 5 MHz Bandwidth
[bookmark: _Toc27482361][bookmark: _Toc68183618]10.1B.1	Test purpose
Same as defined in clause 10.1.1.
NOTE:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in clause 4.7.5.
[bookmark: _Toc27482362][bookmark: _Toc68183619]10.1B.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482363][bookmark: _Toc68183620]10.1B.3	Minimum conformance requirements
Same as defined in clause 10.1.3.
The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.7.
[bookmark: _Toc27482364][bookmark: _Toc68183621]10.1B.4	Test description
[bookmark: _Toc27482365][bookmark: _Toc68183622]10.1B.4.1	Initial conditions
Same as defined in clause 10.1.4.1 except that the values of the parameters in Table 10.1B.4.1-1 will replace the values of the corresponding parameters in Table 10.1.4.1-1.
Channel bandwidth to be tested: 5 MHz.
Table 10.1B.4.1-1: General test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions for carrier aggregation for 5 MHz + 5 MHz
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.11 FDD
	As specified in TS 36.521-3 [25] clause A.2.1

	Channel Bandwidth (BWchannel)
	MHz
	5
	

	PRS Transmission Bandwidth
	RB
	25
	PRS are transmitted over the system bandwidth

	
PRS occasion length 
	
	2
	

	Note 1:	See Table 10.1.4.1-1 for the other parameters.
Note 2:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in section 4.7.5.



[bookmark: _Toc27482366][bookmark: _Toc68183623]10.1B.4.2	Test procedure
Same as defined in clause 10.1.4.2.
[bookmark: _Toc27482367][bookmark: _Toc68183624]10.1B.4.3	Message contents
Same as defined in clause 10.1.4.3.
[bookmark: _Toc27482368][bookmark: _Toc68183625]10.1B.5	Test requirement
Same as defined in clause 10.1.5 except that the values of the parameters in Table 10.1B.5-1 and Table 10.1B.5-2 will replace the values of the corresponding parameters in Table 10.1.5-1 and Table 10.1.5-2, respectively.
Table 10.1B.5-1: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions during T1 for carrier aggregation for 5 MHz + 5 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	OCNG patterns defined in TS 36.521-3 [25] clause D.1.18
	
	OP.18 FDD
	N/A
	N/A

	Io Note 1
	dBm/
4.5 MHz
	-70.23
	N/A
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.1.5-1 for the other parameters.



Table 10.1B.5-2: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions during T2 and T3 for carrier aggregation for 5 MHz + 5 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.18 FDD
	OP.19 FDD
	OP.19 FDD
	N/A

	Io Note 1
	dBm/
4.5 MHz
	-72.95
	N/A
	N/A
	-69.69
	-73.12
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.1.5-2 for the other parameters.



[bookmark: _Toc27482369][bookmark: _Toc68183626]10.1C	FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
[bookmark: _Toc27482370][bookmark: _Toc68183627]10.1C.1	Test purpose
Same as defined in clause 10.1.1.
NOTE:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in clause 4.7.5.
[bookmark: _Toc27482371][bookmark: _Toc68183628]10.1C.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482372][bookmark: _Toc68183629]10.1C.3	Minimum conformance requirements
Same as defined in clause 10.1.3.
The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.5.
[bookmark: _Toc27482373][bookmark: _Toc68183630]10.1C.4	Test description
[bookmark: _Toc27482374][bookmark: _Toc68183631]10.1C.4.1	Initial conditions
Same as defined in clause 10.1.4.1 except that the values of the parameters in Table 10.1C.4.1-1 will replace the values of the corresponding parameters in Table 10.1.4.1-1.
Channel bandwidth to be tested: Cell 1: 10 MHz, Cell 2 and Cell 3: 5 MHz.
Table 10.1C.4.1-1: General test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions for carrier aggregation for 10 MHz + 5 MHz
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCFICH/PDCCH/PHICH parameters
	
	Cell 1: R.6 FDD
Cell 2: R.11 FDD
Cell 3: R.11 FDD
	Cell 1: R.6 FDD
Cell 2: R.11 FDD
Cell 3: R.11 FDD
	As specified in TS 36.521-3 [25] clause A.2.1

	Channel Bandwidth (BWchannel)
	MHz
	Cell 1: 10
Cell 2: 5
Cell 3: 5
	Cell 1: 10
Cell 2: 5
Cell 3: 5
	

	PRS Transmission Bandwidth
	RB
	Cell 1: 50
Cell 2: 25
Cell 3: 25
	Cell 1: 50
Cell 2: 25
Cell 3: 25
	PRS are transmitted over the system bandwidth

	
PRS occasion length 
	
	Cell 1: 1
Cell 2: 2
Cell 3: 2
	Cell 1: 1
Cell 2: 2
Cell 3: 2
	

	Note 1:	See Table 10.1.4.1-1 for the other parameters.
Note 2:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in section 4.7.5.



[bookmark: _Toc27482375][bookmark: _Toc68183632]10.1C.4.2	Test procedure
Same as defined in clause 10.1.4.2.
[bookmark: _Toc27482376][bookmark: _Toc68183633]10.1C.4.3	Message contents
Same as defined in clause 10.1.4.3.
[bookmark: _Toc27482377][bookmark: _Toc68183634]10.1C.5	Test requirement
Same as defined in clause 10.1.5 except that the values of the parameters in Table 10.1C.5-1 and Table 10.1C.5-2 will replace the values of the corresponding parameters in Table 10.1.5-1 and Table 10.1.5-2, respectively.
Table 10.1C.5-1: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions during T1 for carrier aggregation for 10 MHz + 5 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Io Note 1
	dBm/
9 MHz
	-67.22
	N/A
	N/A

	
	dBm/
4.5 MHz
	N/A
	N/A
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.1.5-1 for the other parameters.



Table 10.1C.5-2: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions during T2 and T3 for carrier aggregation for 10 MHz + 5 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.5 FDD
	OP.19 FDD
	OP.19 FDD
	N/A

	Io Note 1
	dBm/
9 MHz
	-69.94
	N/A
	N/A
	N/A
	N/A
	N/A

	
	dBm/
4.5 MHz
	N/A
	N/A
	N/A
	-69.69
	-73.12
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.1.5-2 for the other parameters.



[bookmark: _Toc27482378][bookmark: _Toc68183635]10.2	TDD RSTD Measurement Reporting Delay for Carrier Aggregation
[bookmark: _Toc27482379][bookmark: _Toc68183636]10.2.1	Test purpose
To verify that the RSTD measurement reporting delay meets the requirements in an environment with fading propagation conditions. This test case verifies the measurement period requirements for RSTD measurements performed on the secondary component carrier and also the measurement period requirements for RSTD measurements performed on both the primary and secondary component carriers.
[bookmark: _Toc27482380][bookmark: _Toc68183637]10.2.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482381][bookmark: _Toc68183638]10.2.3	Minimum conformance requirements
[bookmark: _Toc27482382][bookmark: _Toc68183639]10.2.3.1	Measurements on the secondary component carrier
The RSTD measurements when all cells are on the configured secondary component carrier shall meet all applicable requirements (TDD) specified in TS 36.133 [23] section 8.1.2.5, i.e., E-UTRAN intra-frequency RSTD measurement period applies, regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34].
[bookmark: _Toc27482383][bookmark: _Toc68183640]10.2.3.2	Measurements on both primary component carrier and secondary component carrier
The RSTD measurements of cells on both primary component carrier and configured secondary component carrier shall meet all applicable requirements (TDD) specified in TS 36.133 [23] section 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34], with the following exceptions 
-	the number of PRS positioning occasions is as specified in Table 10.2.3.2-1 shall apply, and
-	TDD uplink-downlink subframes configurations as specified in TS 36.133 [23] section 8.1.2.5.2, Table 8.1.2.5.2-2 shall apply.
Table 10.2.3.2-1: Number of PRS positioning occasions within measurement period
	
Positioning subframe configuration period 
	
Number of PRS positioning occasions 

	160 ms
	32

	>160 ms
	16



The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.2.
[bookmark: _Toc27482384][bookmark: _Toc68183641]10.2.4	Test description
[bookmark: _Toc27482385][bookmark: _Toc68183642]10.2.4.1	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 4.3.1.2.
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 TS 36.508 [18] Annex A, Figure group A.42 as appropriate.
2.	The general test parameter settings are set up according to Table 10.2.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 10.2.4.3.
5.	In the tests, there are two configured component carriers: PCC and SCC, and three synchronized cells: Cell 1, Cell 2 and Cell 3. Cell 1 is PCell on the PCC, Cell 2 is an active SCell on the SCC, and Cell 3 is a neighbour cell on the SCC. In both tests, Cell 2 is the OTDOA assistance data reference 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 clause 7.3.2) for Test 1 and where 13 of the cells are not simulated for Test 2. PCell (Cell 1) is the cell used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and C.1 as appropriate for this test. Cell 2 and Cell 3 are powered OFF.
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 Cell 1 and OTDOA assistance data reference cell, Cell 2; and set to -31 Ts (about -1 s) between neighbour Cell 3 and OTDOA assistance data reference cell, Cell 2.
Table 10.2.4.1-1: General test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions for Carrier Aggregation
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCell
	
	Cell 1
	PCell is on RF channel 1 (PCC).

	SCell
	
	Cell 2
	SCell on RF channel 2 (SCC). Cell 2 is the assistance data reference cell.

	Other neighbour cell
	
	Cell 3
	Neighbour cell on RF channel 2 (SCC).

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 TDD
	As specified in TS 36.521-3 [25] clause A.2.2

	Channel Bandwidth (BWchannel)
	MHz
	10
	

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

	PRS configuration index  Note 2
	
	174 for all cells on PCC
184 for all cells on SCC
	
This corresponds to periodicity of 320 ms and PRS subframe offset of   DL subframes, as defined in 3GPP TS 36.211 [26], Table 6.10.4.3-1

	
Number of consecutive downlink positioning subframes  Note 2
	
	1
	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 2 – PCI of Cell 3)mod6=0
	The PCI of Cell 1  is selected randomly.  PCIs of Cell 2 and Cell 3 are selected randomly such that the relative subcarrier shifts of PRS patterns among these cells are as given by the condition

	TDD uplink-downlink configuration
	
	1
	As specified in TS 36.211 [26], Section 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], Section 4.2; corresponds to DwPTS of  and UpPTS of 

	CP length Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 10.2.4.1-2

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

	Expected RSTD Note 1
	s
	Cell 3: 2
Other neighbour cells: randomly between -3 and 3
	Cell 1: -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 cells in total
	The list includes the reference cell and 15 other cells.
Cell 1 (when included) appears at random places in the first half of the neighbour cell list in the OTDOA assistance data. Cell 3 always appears at random places in the second half of the list

	
	
	OTDOA neighbour cells include Cell 3 and other 14 cells on SCC
	OTDOA neighbour cells include Cell 1 and other 7 cells on PCC, and Cell 3 and other 6 cells on SCC
	

	prs-SubframeOffset Note2
	
	Cells on PCC: 310
Cells on SCC, except reference cell: 0
	Subframe offset, counted in full subframes. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset Note 2
	
	Cells on PCC: 0
Cells on SCC, except reference cell: 0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell. The corresponding parameter in the OTDOA assistance data is slotNumberOffset specified in TS 36.355 [4].

	PRS muting info Note 2
	
	Cell 1: ‘11110000’
Cell 2: ‘00001111’
Cell 3: ‘11110000’
	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
	1.28
	2.48
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	1.28
	2.48
	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 10.2.4.3-4 and TS 37.571-5 [20], clause 7.3.2.
Note 2:	Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, “prs-SubframeOffset”, “slotNumberOffset” 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 the values to be used in LPP see Table 10.2.4.3-4 and TS 37.571-5 [20], clause 7.3.2.
Note 3:	The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is used to set the “true RSTD” values in step 6 of clause 10.2.4.1.



Table 10.2.4.1-2: DRX parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions for Carrier Aggregation
	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
	



[bookmark: _Toc27482386][bookmark: _Toc68183643]10.2.4.2	Test procedure
The test case includes two tests. Test 1 is designed for the scenario where the UE receives OTDOA assistance data with cells on SCC, and the UE is expected to report RSTD measurements performed on SCC only. Test 2 is designed for the scenario where the UE receives OTDOA assistance data with cells on PCC and SCC, and the UE is expected to report RSTD measurements performed on PCC and on SCC.
Each test consists of three consecutive time intervals, with duration of T1, T2 and T3 defined in Table 10.2.4-1. 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 10.2.4.3 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 according to 3GPP TS 36.508 [18] clause 7.2A.3.
2.	Configure Cell 2 and Cell 3 on the SCC according to TS 36.521-3 [25] Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per TS 36.508 [18] clause 5.2A.4.
4.	The SS activates the SCell (Cell 2) by sending the Activation/Deactivation MAC control element according to TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause 8.3.3.2.
5.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
6.	Set the parameters according to Table 10.2.5-1. Propagation conditions are set according to clause 4.7.2.2 (ETU30).
7.	T1 starts.
8.	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.
9.	The UE shall transmit RRCConnectionReconfigurationComplete message.
9a.	The SS shall transmit an LPP REQUEST CAPABILITIES message.
9b.	The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities supported by the UE in the OTDOA-ProvideCapabilities IE.
10.	The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the OTDOA‑ProvideAssistanceData IE. The position of neighbour Cell 3 in the OTDOA-NeighbourCellInfoList is randomly selected to be in the last 8 elements of the sequence for Test 1 and in the 7 elements of the relevant sequence for Test 2, and the position of neighbour Cell 1 is randomly selected to be in the first 7 elements of the relevant sequence for Test 2, as described in 3GPP TS 37.571-5 [20], clause 7.3.2. If the UE message at step 9b includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
11.	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.
12.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 10.2.5-3.
13.	When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 10.2.5-3.
14.	The UE shall transmit a LPP PROVIDE LOCATION INFORMATION including the OTDOA‑ProvideLocationInformation IE within the response time (see clause 4.7.3) specified in clause 10.2.5.
	For Test 1 the UE shall perform and report the RSTD measurement for Cell 3 with respect to the reference cell in the OTDOA assistance data, Cell 2. If the UE transmits an OTDOA‑ProvideLocationInformation IE including the rstd field for 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 the rstd field included within the response time then the number of failure tests is increased by one.
	For Test 2 the UE shall perform and report the RSTD measurements for Cell 1 with respect to the reference cell in the OTDOA assistance data, Cell 2 and also Cell 3 with respect to the reference cell in the OTDOA assistance data, Cell 2. If the UE transmits an OTDOA‑ProvideLocationInformation IE including the rstd field for Cell 1 (with respect to Cell 2) and Cell 3 (with respect to Cell 2) 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.
15.	If the UE message at step 14 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
16.	Repeat steps 5-15 until the confidence level according to Annex D is achieved. For each iteration, at step 10 change the random positions of the Cell 3 and Cell 1(for Test 2 only) in the relevant sequence in the OTDOA-NeighbourCellInfoList.
17.	Repeat from clause 10.2.4.1 for Test 2.
[bookmark: _Toc27482387][bookmark: _Toc68183644]10.2.4.3	Message contents
Table 10.2.4.3-1: 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 10.2.4.3-2: MAC-MainConfig-RBC: TDD RSTD Measurement Reporting Delay for Carrier Aggregation
	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 10.2.4.3-2a: LPP Request Capabilities
	Information Element
	Value/remark

	otdoa‑RequestCapabilities
	TRUE



Table 10.2.4.3-3: 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
	Test 1: 3
Test 2: 6
	See clause 10.2.5
	

	                   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 10.2.4.3-4: 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 7.3.2.
	
	

	                 otdoa-NeighbourCellInfo
	As defined in TS 37.571‑5 [20], clause 7.3.2.
	
	

	                 otdoa-Error
	Not present
	
	

	            }  
	
	
	

	            epdu-ProvideAssistanceData
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 10.2.4.3-5: LPP ProvideLocation Information
	Derivation Path: 36.355 clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      Initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
                                                           SEQUENCE {
	
	
	

	                   otdoaSignalMeasurementInformation
                                                           SEQUENCE {
	
	
	

	                       systemFrameNumber
	
	
	

	                       physCellIdRef
	Cell 2
	
	

	                       cellGlobalIdRef
	
	
	

	                       earfcnRef
	
	
	

	                       referenceQuality
	
	
	

	                       neighbourMeasurementList
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             physCellIdNeighbour
	Cell 3
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Present
	With respect to Cell 2
	

	                             rstd-Quality
	
	
	

	                             }
	
	
	

	                       neighbourMeasurementList
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             physCellIdNeighbour
	Cell 1
	Test 2 only
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Present
	Test 2 only
With respect to Cell 2
	

	                             rstd-Quality
	
	
	

	                             }
	
	
	

	                   }
	
	
	

	                   otdoa-Error
	May be present with error reason ‘undefined’ or ‘attemptedButUnableToMeasureSomeNeighbourCells’
	
	

	               }
	
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482388][bookmark: _Toc68183645]10.2.5	Test requirement
Table 10.2.5-1 and 10.2.5-2 define the primary level settings including test tolerances for the test.
Table 10.2.5-1: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions during T1 for Carrier Aggregation
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	N/A
	N/A

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

	OCNG patterns defined in TS 36.521-3 [25] clause D.2
	
	OP.1 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
	
	
	
	

	
 Note 3
	dBm/
15 kHz
	-95
	N/A
	N/A

	
PRS 
	dB
	-Infinity
	-Infinity
	-Infinity

	Io Note 4
	dBm/
9 MHz
	-67.22
	N/A
	N/A

	

	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  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 10.2.5-2: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions during T2 and T3 for Carrier Aggregation
	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
	
	1x2 Low
	1x2 Low
	1x2 Low

	OCNG patterns defined in TS 36.521-3 [25] clause D.2
	
	OP.1 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
	-6
	N/A
	N/A
	3
	3
	N/A

	
 Note 3
	dBm/
15 kHz
	-98
	-98
	-98
	-95
	-98
	-95

	
PRS  
	dB
	-4
	-Infinity
	-Infinity
	-1
	-8
	-Infinity

	
PRS  Note 4
	dB
	-4
	-Infinity
	-Infinity
	-1
	-8
	-Infinity

	Io Note 4
	dBm/
9 MHz
	-69.94
	N/A
	N/A
	-66.68
	-70.11
	N/A

	PRP Note 4
	dBm/
15 kHz
	-102
	-Infinity
	-Infinity
	-96
	-106
	-Infinity

	RSRP Note 4
	dBm/ 15 kHz
	-96
	-96
	-105
	-99
	-109
	-Infinity

	
 Note 4
	dB
	2
	2
	-7
	-4
	-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  to be fulfilled.


Note 4:	If PRS_RA is not “N/A”, , PRS , 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 3.3s for Test 1 and 6.3s for Test 2. 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 = 150 ms, giving a value of 2710 ms for Test 1 and 5110ms for Test 2. This is rounded up to the next allowed LPP value of 3 seconds for Test 1 and 6 seconds for Test 2.





The RSTD measurement reporting delay in the tests is derived from the following expression, , where =8 and =16 for Test 1, and =16 and =16 for Test 2 are the parameters specified in clause 10.2.3.1 for Test 1 and clause 10.2.3.2 for Test 2.
This gives the total RSTD reporting delay of 2560 ms for Test 1 for the 15 neighbour cells including Cell 3 with respect to the reference cell, Cell 2.
This gives the total RSTD reporting delay of 4960 ms for Test 2 for the 15 neighbour cells including Cell 1 and Cell 3 with respect to the reference cell, Cell 2.
The test tolerances are defined in clauses C.1.3 and C.4.
For the overall test to pass, the rate of successful tests during repeated tests in both Test 1 and Test 2 shall be more than 90% with a confidence level of 95%.
[bookmark: _Toc27482389][bookmark: _Toc68183646]10.2A	TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz Bandwidth
[bookmark: _Toc27482390][bookmark: _Toc68183647]10.2A.1	Test purpose
Same as defined in clause 10.2.1.
NOTE:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in clause 4.7.5.
[bookmark: _Toc27482391][bookmark: _Toc68183648]10.2A.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482392][bookmark: _Toc68183649]10.2A.3	Minimum conformance requirements
Same as defined in clause 10.2.3.
The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.4.
[bookmark: _Toc27482393][bookmark: _Toc68183650]10.2A.4	Test description
[bookmark: _Toc27482394][bookmark: _Toc68183651]10.2A.4.1	Initial conditions
Same as defined in clause 10.2.4.1 except that the values of the parameters in Table 10.2A.4.1-1 will replace the values of the corresponding parameters in Table 10.2.4.1-1. 
Channel bandwidth to be tested: 20 MHz.
Table 10.2A.4.1-1: General test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions for carrier aggregation for 20 MHz
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.10 TDD
	As specified in TS 36.521-3 [25] clause A.2.2

	Channel Bandwidth (BWchannel)
	MHz
	20
	

	PRS Transmission Bandwidth
	RB
	100
	PRS are transmitted over the system bandwidth

	Note 1:	See Table 10.2.4.1-1 for the other parameters.
Note 2:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in clause 4.7.5.



[bookmark: _Toc27482395][bookmark: _Toc68183652]10.2A.4.2	Test procedure
Same as defined in clause 10.2.4.2.
[bookmark: _Toc27482396][bookmark: _Toc68183653]10.2A.4.3	Message contents
Same as defined in clause 10.2.4.3.
[bookmark: _Toc27482397][bookmark: _Toc68183654]10.2A.5	Test requirement
Same as defined in clause 10.2.5 except that the values of the parameters in Table 10.2A.5-1 and Table 10.2A.5-2 will replace the values of the corresponding parameters in Table 10.2.5-1 and Table 10.2.5-2, respectively.
Table 10.2A.5-1: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions during T1 for carrier aggregation for 20 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	OCNG patterns defined in TS 36.521-3 [25] clause D.2
	
	OP.7 TDD
	N/A
	N/A

	Io Note 1
	dBm/
18 MHz
	-64.21
	N/A
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.2.5-1 for the other parameters.



Table 10.2A.5-2: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions during T2 and T3 for carrier aggregation for 20 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	OCNG patterns defined in TS 36.521-3 [25] clause D.2
	
	OP.7 TDD
	OP.8 TDD
	OP.8 TDD
	N/A

	Io Note 1
	dBm/
18 MHz
	-66.93
	N/A
	N/A
	-63.67
	-67.09
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.2.5-2 for the other parameters.



[bookmark: _Toc27482398][bookmark: _Toc68183655]10.2B	TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 5 MHz + 5 MHz Bandwidth
[bookmark: _Toc27482399][bookmark: _Toc68183656]10.2B.1	Test purpose
Same as defined in clause 10.2.1.
NOTE:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in clause 4.7.5.
[bookmark: _Toc27482400][bookmark: _Toc68183657]10.2B.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482401][bookmark: _Toc68183658]10.2B.3	Minimum conformance requirements
Same as defined in clause 10.2.3.
The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.8.
[bookmark: _Toc27482402][bookmark: _Toc68183659]10.2B.4	Test description
[bookmark: _Toc27482403][bookmark: _Toc68183660]10.2B.4.1	Initial conditions
Same as defined in clause 10.2.4.1 except that the values of the parameters in Table 10.2B.4.1-1 will replace the values of the corresponding parameters in Table 10.2.4.1-1.
Channel bandwidth to be tested: 5 MHz.
Table 10.2B.4.1-1: General test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions for carrier aggregation for 5 MHz + 5 MHz
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.11 TDD
	As specified in TS 36.521-3 [25] clause A.2.2

	Channel Bandwidth (BWchannel)
	MHz
	5
	

	PRS Transmission Bandwidth
	RB
	25
	PRS are transmitted over the system bandwidth

	
PRS occasion length 
	
	2
	

	Note 1:	See Table 10.2.4.1-1 for the other parameters.
Note 2:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in section 4.7.5.



[bookmark: _Toc27482404][bookmark: _Toc68183661]10.2B.4.2	Test procedure
Same as defined in clause 10.2.4.2.
[bookmark: _Toc27482405][bookmark: _Toc68183662]10.2B.4.3	Message contents
Same as defined in clause 10.2.4.3.
[bookmark: _Toc27482406][bookmark: _Toc68183663]10.2B.5	Test requirement
Same as defined in clause 10.2.5 except that the values of the parameters in Table 10.2B.5-1 and Table 10.2B.5-2 will replace the values of the corresponding parameters in Table 10.2.5-1 and Table 10.2.5-2, respectively.
Table 10.2B.5-1: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions during T1 for carrier aggregation for 5 MHz + 5 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	OCNG patterns defined in TS 36.521-3 [25] clause D.2
	
	OP.9 TDD
	N/A
	N/A

	Io Note 1
	dBm/
4.5 MHz
	-70.23
	N/A
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.2.5-1 for the other parameters.



Table 10.2B.5-2: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions during T2 and T3 for carrier aggregation for 5 MHz + 5 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	OCNG patterns defined in TS 36.521-3 [25] clause D.2
	
	OP.9 TDD
	OP.10 TDD
	OP.10 TDD
	N/A

	Io Note 1
	dBm/
4.5 MHz
	-72.95
	N/A
	N/A
	-69.69
	-73.12
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.2.5-2 for the other parameters.



[bookmark: _Toc27482407][bookmark: _Toc68183664]10.2C	TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz + 5 MHz Bandwidth
[bookmark: _Toc27482408][bookmark: _Toc68183665]10.2C.1	Test purpose
Same as defined in clause 10.2.1.
NOTE:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in clause 4.7.5.
[bookmark: _Toc27482409][bookmark: _Toc68183666]10.2C.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482410][bookmark: _Toc68183667]10.2C.3	Minimum conformance requirements
Same as defined in clause 10.2.3.
The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.6.
[bookmark: _Toc27482411][bookmark: _Toc68183668]10.2C.4	Test description
[bookmark: _Toc27482412][bookmark: _Toc68183669]10.2C.4.1	Initial conditions
Same as defined in clause 10.2.4.1 except that the values of the parameters in Table 10.2C.4.1-1 will replace the values of the corresponding parameters in Table 10.2.4.1-1. 
Channel bandwidth to be tested: Cell 1: 10 MHz, Cell 2 and Cell 3: 5 MHz.
Table 10.2C.4.1-1: General test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions for carrier aggregation for 10 MHz + 5 MHz
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCFICH/PDCCH/PHICH parameters
	
	Cell 1: R.6 TDD
Cell 2: R.11 TDD
Cell 3: R.11 TDD
	Cell 1: R.6 TDD
Cell 2: R.11 TDD
Cell 3: R.11 TDD
	As specified in TS 36.521-3 [25] clause A.2.2

	Channel Bandwidth (BWchannel)
	MHz
	Cell 1: 10
Cell 2: 5
Cell 3: 5
	Cell 1: 10
Cell 2: 5
Cell 3: 5
	

	PRS Transmission Bandwidth
	RB
	Cell 1: 50
Cell 2: 25
Cell 3: 25
	Cell 1: 50
Cell 2: 25
Cell 3: 25
	PRS are transmitted over the system bandwidth

	
PRS occasion length  
	
	Cell 1: 1
Cell 2: 2
Cell 3: 2
	Cell 1: 1
Cell 2: 2
Cell 3: 2
	

	Note 1:	See Table 10.2.4.1-1 for the other parameters.
Note 2:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in section 4.7.5.



[bookmark: _Toc27482413][bookmark: _Toc68183670]10.2C.4.2	Test procedure
Same as defined in clause 10.2.4.2.
[bookmark: _Toc27482414][bookmark: _Toc68183671]10.2C.4.3	Message contents
Same as defined in clause 10.2.4.3.
[bookmark: _Toc27482415][bookmark: _Toc68183672]10.2C.5	Test requirement
Same as defined in clause 10.2.5 except that the values of the parameters in Table 10.2C.5-1 and Table 10.2C.5-2 will replace the values of the corresponding parameters in Table 10.2.5-1 and Table 10.2.5-2, respectively.
Table 10.2C.5-1: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions during T1 for carrier aggregation for 10 MHz + 5 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Io Note 1
	dBm/
9 MHz
	-67.22
	N/A
	N/A

	
	dBm/
4.5 MHz
	N/A
	N/A
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.2.5-1 for the other parameters.



Table 10.2C.5-2: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions during T2 and T3 for carrier aggregation for 10 MHz + 5 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	OCNG patterns defined in TS 36.521-3 [25] clause D.2
	
	OP.1 TDD
	OP.10 TDD
	OP.10 TDD
	N/A

	Io Note 1
	dBm/
9 MHz
	-69.94
	N/A
	N/A
	N/A
	N/A
	N/A

	
	dBm/
4.5 MHz
	N/A
	N/A
	N/A
	-69.69
	-73.12
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.2.5-2 for the other parameters.



[bookmark: _Toc27482416][bookmark: _Toc68183673]10.2D	TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz +10 MHz Bandwidth
[bookmark: _Toc27482417][bookmark: _Toc68183674]10.2D.1	Test purpose
Same as defined in clause 10.2.1
NOTE:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in clause 4.7.5.
[bookmark: _Toc27482418][bookmark: _Toc68183675]10.2D.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482419][bookmark: _Toc68183676]10.2D.3	Minimum conformance requirements
Same as defined in clause 10.2.3
The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4 and A.8.17.9.
[bookmark: _Toc27482420][bookmark: _Toc68183677]10.2D.4	Test description
[bookmark: _Toc27482421][bookmark: _Toc68183678]10.2D.4.1	Initial conditions
Same as defined in clause 10.2.4.1 except that the values of the parameters in Table 10.2D.4.1-1 will replace the values of the corresponding parameters in Table 10.2.4.1-1. 
Channel bandwidth to be tested: Cell 1: 20 MHz, Cell 2 and Cell 3: 10 MHz.
Table 10.2D.4.1-1: General test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions for carrier aggregation for 20 MHz+10 MHz
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCFICH/PDCCH/PHICH parameters
	
	Cell 1: R.10 TDD
Cell 2: R.6 TDD
Cell 3: R.6 TDD
	Cell 1: R.10 TDD
Cell 2: R.6 TDD
Cell 3: R.6 TDD
	As specified in TS 36.521-3 [25] clause A.2.2

	Channel Bandwidth (BWchannel)
	MHz
	Cell 1: 20
Cell 2: 10
Cell 3: 10
	Cell 1: 20
Cell 2: 10
Cell 3: 10
	

	PRS Transmission Bandwidth
	RB
	Cell 1: 100
Cell 2: 50
Cell 3: 50
	Cell 1: 100
Cell 2: 50
Cell 3: 50
	PRS are transmitted over the system bandwidth

	Note 1:	See Table 10.2.4.1-1 for the other parameters.
Note 2:	This test verifies the requirement which is independent of channel bandwidth and is performed according to the principle defined in section 4.7.5.



[bookmark: _Toc27482422][bookmark: _Toc68183679]10.2D.4.2	Test procedure
Same as defined in clause 10.2.4.2
[bookmark: _Toc27482423][bookmark: _Toc68183680]10.2D.4.3	Message contents
Same as defined in clause 10.2.4.3
[bookmark: _Toc27482424][bookmark: _Toc68183681]10.2D.5	Test requirement
Same as defined in clause 10.2.5 except that the values of the parameters in Table 10.2D.5-1 and Table 10.2D.5-2 will replace the values of the corresponding parameters in Table 10.2.5-1 and Table 10.2.5-2, respectively.
Table 10.2D.5-1: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions during T1 for carrier aggregation for 20 MHz+10 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Io Note 1
	dBm/
18 MHz
	-64.21
	N/A
	N/A

	
	dBm/
9 MHz
	N/A
	N/A
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.2.5-1 for the other parameters.



Table 10.2D.5-2: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions during T2 and T3 for carrier aggregation for 20 MHz+10 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T3
	T2
	T3
	T2
	T3

	OCNG patterns defined in TS36.521-3 clause D.2
	
	OP.7 TDD
	OP.2 TDD
	OP.2 TDD
	N/A

	Io Note 1
	dBm/
18 MHz
	-66.93
	N/A
	N/A
	N/A
	N/A
	N/A

	
	dBm/
9 MHz
	N/A
	N/A
	N/A
	-66.68
	-70.11
	N/A

	Note 1:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	See Table 10.2.5-2 for the other parameters.



[bookmark: _Toc27482425][bookmark: _Toc68183682]10.3	FDD RSTD Measurement Accuracy for Carrier Aggregation
[bookmark: _Toc27482426][bookmark: _Toc68183683]10.3.1	Test purpose
To verify that the FDD RSTD measurement accuracy is within the specified limits when both the reference cell and neighbouring cell belong to the secondary component carrier.
[bookmark: _Toc27482427][bookmark: _Toc68183684]10.3.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482428][bookmark: _Toc68183685]10.3.3	Minimum conformance requirements
The UE may operate in either E-UTRA inter-band or intra-band carrier aggregation mode. The requirements in this section shall apply regardless whether the configured downlink secondary cell is activated or deactivated by the MAC-CE command (3GPP TS 36.321 [34]). The requirements apply for bandwidths defined in the bandwidth combination set for the CA configurations supported by the UE as defined in TS 36.101 [2].
The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the secondary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.3.
The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.5.
[bookmark: _Toc27482429][bookmark: _Toc68183686]10.3.4	Test description
[bookmark: _Toc27482430][bookmark: _Toc68183687]10.3.4.1	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.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
- For UEs supporting only 2Rx in all the bands under test, use TS 36.508 [18] Annex A, Figure group A.41 as appropriate.
- For UEs supporting 4Rx in any of the bands under test use TS 36.508 [18] Annex A, Figure A.90. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	The general test parameter settings are set up according to Table 10.3.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 10.3.4.3.
5.	There are three synchronized cells on two different carrier frequencies. Cell 1 is the PCell on primary component carrier F1 (RF channel number 1), Cell 2 is the SCell and OTDOA assistance data reference cell on secondary component carrier F2 (RF channel number 2), and Cell 3 is the neighbour cell on F2. PCell (Cell 1) is the cell used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and C.1 as appropriate for this test. Cell 2 and Cell 3 are powered OFF.   
Cell 3 is included in the OTDOA assistance data neighbour cell list, whilst Cell 1 is not included in the OTDOA assistance data. 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 7.3.2).
Note that the measurement gap is not configured in the test because of UE carrier aggregation capability. 
6.	The true RSTD (which is the receive time difference for frame 0 between the two cells as seen at the UE antenna connector) is set to 31 Ts ( about 1 s) between neighbour Cell 3 and OTDOA assistance data reference cell, Cell 2.
 Note that the related expectedRSTD value to be signalled over LPP is defined in Table 10.3.4.1-1.
Table 10.3.4.1-1: General Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.6 FDD
	As specified in TS 36.521-3 [25] clause A.2.1

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.6 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).

	Assistance data reference cell
	
	Cell 2 
	Cell 2 is the SCell on RF channel number 2

	PCell
	
	Cell 1
	Cell 1 on RF channel number 1

	Neighbour cell
	
	Cell 3
	Cell 3 on RF channel number 2

	E-UTRA RF Channel Number
	
	1,2
	Two FDD carrier frequencies are used.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRS Transmission Bandwidth Note 2
	RB
	50
	PRS Bandwidth: bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in 3GPP TS 36.355 [4].

	PRS configuration Index  Note 2
	
	2
	As defined in 3GPP TS 36.211 [26]

	
Number of consecutive positioning downlink subframes  Note 2
	
	1
	As defined in 3GPP TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1:‘11110000’
Cell 2:‘11110000’
Cell 3:’11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 2 – Cell ID of cell 3) mod 6 = 3
	PCI of cell 1 is selected randomly.

	Expected RSTD Note 1
	s
	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

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The list includes the assistance-data-reference cell and 15 other cells. All cells provided in OTDOA assistance data are on RF channel 2.

	 Note 4
	ms
	2560
	Derived according to the RSTD measurement requirements  specified in Section 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 10.3.4.3-3 and TS 37.571-5 [20], clause 7.3.2.
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: 7, Cell 3: 10. For the values to be used in LPP see Table 10.3.4.3-3 and TS 37.571-5 [20], clause 7.3.2.
NOTE 3:	The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is used to set the “true RSTD” value in step 6 of clause 10.3.4.1.
NOTE 4:	The parameter “” is not a settable parameter but is used to set the LPP “time” value in Table 10.3.4.3-2. The value of the LPP time IE is set to  + T ms, where T = 150 ms, giving a value of 2710 ms. This is rounded up to the next allowed LPP value of 3 seconds.



[bookmark: _Toc27482431][bookmark: _Toc68183688]10.3.4.2	Test procedure
The RSTD measurements are performed between Cell 2 and Cell 3 to verify that when both the reference cell and neighbouring cell belong to the secondary component carrier the RSTD measurement accuracy can meet the intra-frequency RSTD accuracy requirements defined in section 10.3.3. 
The test consists of a set-up period and a measurement period. All cells are 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 10.3.4.3 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 according to 3GPP TS 36.508 [18] clause 7.2A.3.
2.	Configure Cell 2 and Cell 3 on the SCC according to TS 36.521-3 [25] Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per TS 36.508 [18] clause 5.2A.4.
4.	The SS activates the SCell (Cell 2) by sending the Activation/Deactivation MAC control element according to TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause 8.3.3.2.
5.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message. 
6.	Set the parameters according to Table 10.3.5-1 as appropriate. Propagation conditions are set according to clause 4.7.2.1.
6a.	The SS shall send an LPP REQUEST CAPABILITIES message.
6b.	The UE shall send 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. 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 the measurement period, where T = 150 ms.
9.	The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the OTDOA‑ProvideLocationInformation IE.
10.	If the UE message at step 9 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 3 in the OTDOA-SignalMeasurementInformation IE according to Table 10.3.5-2. 
12.	Repeat step 5-11 until the confidence level according to Annex D is achieved.
[bookmark: _Toc27482432][bookmark: _Toc68183689]10.3.4.3	Message contents
Table 10.3.4.3-1: 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 10.3.4.3-1a: LPP Request Capabilities
	Information Element
	Value/remark

	otdoa‑RequestCapabilities
	TRUE



Table 10.3.4.3-2: 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
	3
	See Note 4 of Table 10.3.4.1-1
	

	                   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 10.3.4.3-3: 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 7.3.2.
	
	

	                 otdoa-NeighbourCellInfo
	As defined in TS 37.571‑5 [20], clause 7.3.2.
	
	

	                 otdoa-Error
	Not present
	
	

	            }  
	
	
	

	            epdu-ProvideAssistanceData
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 10.3.4.3-4: LPP ProvideLocation Information
	Derivation Path: 36.355 clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      Initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
                                                           SEQUENCE {
	
	
	

	                   otdoaSignalMeasurementInformation
                                                           SEQUENCE {
	
	
	

	                       systemFrameNumber
	
	
	

	                       physCellIdRef
	Cell 2 
	
	

	                       cellGlobalIdRef
	
	
	

	                       earfcnRef
	
	
	

	                       referenceQuality
	
	
	

	                       neighbourMeasurementList
                                         SEQUENCE (SIZE(1)) {
	
	
	

	                             physCellIdNeighbour
	Cell 3
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Set according to Table 10.3.5-2
	
	

	                             rstd-Quality
	
	
	

	                             }
	
	
	

	                   }
	
	
	

	                   otdoa-Error
	May be present with error reason ‘undefined’ or ‘attemptedButUnableToMeasureSomeNeighbourCells’
	
	

	               }
	
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482433][bookmark: _Toc68183690]10.3.5	Test requirement
Table 10.3.5-1 defines the primary level settings including test tolerances for the test.
The FDD RSTD accuracy test shall meet the reported values in Table 10.3.5-2.
Table 10.3.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	OCNG_RANote 1
	
	
	
	

	OCNG_RBNote 1 
	
	
	
	

	PRS_RA
	dB
	-3
	0.3
	0.3

	
Note 2
	dBm/15 kHz
	-98

	
PRS 
	dB
	-6
	-5.7
	-12.7

	
PRS  Note 3
	dB
	-6
	-5.7
	-12.7

	Io Note 3
	dBm/9 MHz
	-70.04
	-69.99
	-69.99

	PRP Note 3
	dBm/15 kHz
	-104
	-103.7
	-110.7

	
 Note 3
	dB
	-3
	-6
	-13

	RSRP Note 3
	dBm/15 kHz
	-101
	-104
	-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  to be fulfilled.


Note 3:	, PRS , 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 10.3.5-2: RSTD FDD accuracy requirements for the reported values for Carrier Aggregation
	
	Value

	Lowest reported value
	RSTD_6380

	Highest reported value
	RSTD_6392



For the test to pass, the ratio of successful reported values shall be more than 90% with a confidence level of 95%.
[bookmark: _Toc27482434][bookmark: _Toc68183691]10.3A	FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz Bandwidth (Rel-10 and Rel-11)
[bookmark: _Toc27482435][bookmark: _Toc68183692]10.3A.1	Test purpose
Same as defined in clause 10.3.1.
[bookmark: _Toc27482436][bookmark: _Toc68183693]10.3A.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and 11 that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482437][bookmark: _Toc68183694]10.3A.3	Minimum conformance requirements
Same as defined in clause 10.3.3.
The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.7.
[bookmark: _Toc27482438][bookmark: _Toc68183695]10.3A.4	Test description
[bookmark: _Toc27482439][bookmark: _Toc68183696]10.3A.4.1	Initial conditions
Same as defined in clause 10.3.4.1 except that the values of the parameters in Table 10.3A.4.1-1 will replace the values of the corresponding parameters in Table 10.3.4.1-1.
Channel bandwidth to be tested: 20 MHz.
Table 10.3A.4.1-1: General Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation for 20 MHz
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.10 FDD
	As specified in clause TS 36.521-3 [25] clause A.2.1

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.14 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).

	Channel Bandwidth (BWchannel)
	MHz
	20
	

	PRS Bandwidth
	RB
	100
	PRS Bandwidth	bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in 3GPP TS 36.355 [4].

	Note 1:	See Table 10.3.4.1-1 for other general test parameters.



[bookmark: _Toc27482440][bookmark: _Toc68183697]10.3A.4.2	Test procedure
Same as defined in clause 10.3.4.2.
[bookmark: _Toc27482441][bookmark: _Toc68183698]10.3A.4.3	Message contents
Same as defined in clause 10.3.4.3.
[bookmark: _Toc27482442][bookmark: _Toc68183699]10.3A.5	Test requirement
Same as defined in clause 10.3.5 except that the value of the parameter in Table 10.3A.5-1 will replace the value of the corresponding parameter in Table 10.3.5-1.
Table 10.3A.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation for 20 MHz
	Parameter
	Unit
	Cell1
	Cell2
	Cell3

	Io Note1
	dBm/18 MHz
	-67.03
	-66.98
	-66.98

	Note 1:	Io level has been derived from other parameters for information purposes. It is not settable parameter itself. Io values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS
Note 2:	See Table 10.3.5-1 for other cell specific test parameters.



[bookmark: _Toc27482443][bookmark: _Toc68183700]10.3A_1	FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz Bandwidth (Rel-12 onwards)
[bookmark: _Toc27482444][bookmark: _Toc68183701]10.3A_1.1	Test purpose
Same as defined in clause 10.3A.1.
[bookmark: _Toc27482445][bookmark: _Toc68183702]10.3A_1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482446][bookmark: _Toc68183703]10.3A_1.3	Minimum conformance requirements
Same as defined in clause 10.3A.3.
The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.7.
[bookmark: _Toc27482447][bookmark: _Toc68183704]10.3A_1.4	Test description
[bookmark: _Toc27482448][bookmark: _Toc68183705]10.3A_1.4.1	Initial conditions
Same as defined in clause 10.3A.4.1.
[bookmark: _Toc27482449][bookmark: _Toc68183706]10.3A_1.4.2	Test procedure
Same as defined in clause 10.3A.4.2.
[bookmark: _Toc27482450][bookmark: _Toc68183707]10.3A_1.4.3	Message contents
Same as defined in clause 10.3A.4.3.
[bookmark: _Toc27482451][bookmark: _Toc68183708]10.3A_1.5	Test requirement
Same as defined in clause 10.3A.5 except that in addition Table 10.3A_1.5-1 will replace Table 10.3.5-2.
Table 10.3A_1.5-1: RSTD FDD accuracy requirements for the reported values for Carrier Aggregation
	
	Value

	Lowest reported value
	RSTD_6381

	Highest reported value
	RSTD_6391



[bookmark: _Toc27482452][bookmark: _Toc68183709]10.3B	FDD RSTD Measurement Accuracy for Carrier Aggregation for 5 MHz + 5 MHz Bandwidth
[bookmark: _Toc27482453][bookmark: _Toc68183710]10.3B.1	Test purpose
Same as defined in clause 10.3.1.
[bookmark: _Toc27482454][bookmark: _Toc68183711]10.3B.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482455][bookmark: _Toc68183712]10.3B.3	Minimum conformance requirements
Same as defined in clause 10.3.3.
The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.11.
[bookmark: _Toc27482456][bookmark: _Toc68183713]10.3B.4	Test description
[bookmark: _Toc27482457][bookmark: _Toc68183714]10.3B.4.1	Initial conditions
Same as defined in clause 10.3.4.1 except that the values of the parameters in Table 10.3B.4.1-1 will replace the values of the corresponding parameters in Table 10.3.4.1-1. 
Channel bandwidth to be tested: 5 MHz.
Table 10.3B.4.1-1: General Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation for 5 MHz + 5 MHz
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.11 FDD
	As specified in TS 36.521-3 [25] clause A.2.1

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	OP.19 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). There is no PDSCH allocated in the subframe transmitting PRS.

	Channel Bandwidth (BWchannel)
	MHz
	5
	

	PRS Bandwidth
	RB
	25
	PRS Bandwidth bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in 3GPP TS 36.355 [4].

	
Number of consecutive positioning downlink subframes 
	
	2
	As defined in 3GPP TS 36.211 [26]

	Note 1:	See Table 10.3.4.1-1 for other general test parameters.



[bookmark: _Toc27482458][bookmark: _Toc68183715]10.3B.4.2	Test procedure
Same as defined in clause 10.3.4.2.
[bookmark: _Toc27482459][bookmark: _Toc68183716]10.3B.4.3	Message contents
Same as defined in clause 10.3.4.3.
[bookmark: _Toc27482460][bookmark: _Toc68183717]10.3B.5	Test requirement
Same as defined in clause 10.3.5 except that the value of the parameter in Table 10.3B.5-1 will replace the value of the corresponding parameter in Table 10.3.5-1 and the FDD RSTD accuracy shall meet the reported values in Table 10.3B.5-2.
Table 10.3B.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation for 5 MHz + 5 MHz
	Parameter
	Unit
	Cell1
	Cell2
	Cell3

	Io Note1
	dBm/4.5 MHz
	-73.05
	-73.00
	-73.00

	Note 1:	Io level has been derived from other parameters for information purposes. It is not settable parameter itself. Io values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS
Note 2:	See Table 10.3.5-1 for other cell specific test parameters.



Table 10.3B.5-2: RSTD FDD accuracy requirements for the reported values for Carrier Aggregation for 5 MHz+5 MHz bandwidth
	
	Value

	Lowest reported value
	RSTD_6379

	Highest reported value
	RSTD_6393



[bookmark: _Toc27482461][bookmark: _Toc68183718]10.3C	FDD RSTD Measurement Accuracy for Carrier Aggregation for 10 MHz + 5 MHz Bandwidth
[bookmark: _Toc27482462][bookmark: _Toc68183719]10.3C.1	Test purpose
Same as defined in clause 10.3.1.
[bookmark: _Toc27482463][bookmark: _Toc68183720]10.3C.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 11 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482464][bookmark: _Toc68183721]10.3C.3	Minimum conformance requirements
Same as defined in clause 10.3.3.
The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.9.
[bookmark: _Toc27482465][bookmark: _Toc68183722]10.3C.4	Test description
[bookmark: _Toc27482466][bookmark: _Toc68183723]10.3C.4.1	Initial conditions
Same as defined in clause 10.3.4.1 except that the values of the parameters in Table 10.3C.4.1-1 will replace the values of the corresponding parameters in Table 10.3.4.1-1. 
Channel bandwidth to be tested: Cell 1: 10 MHz, Cell 2 and Cell 3: 5 MHz.
Table 10.3C.4.1-1: General Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation for 10 MHz + 5 MHz
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	Cell1: R.6 FDD
Cell2: R.11 FDD
Cell3: R.11 FDD
	As specified in TS 36.521-3 [25] clause A.2.1

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1
	
	Cell1: OP.6 FDD
Cell2: OP.19 FDD
Cell3: OP.19 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). There is no PDSCH allocated in the subframe transmitting PRS.

	Channel Bandwidth (BWchannel)
	MHz
	Cell1: 10
Cell2: 5
Cell3: 5
	

	PRS Bandwidth
	RB
	Cell1: 50
Cell2: 25
Cell3: 25
	PRS Bandwidth	bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in 3GPP TS 36.355 [4].

	
Number of consecutive positioning downlink subframes 
	
	2
	As defined in 3GPP TS 36.211 [26]

	Note 1:	See Table 10.3.4.1-1 for other general test parameters.



[bookmark: _Toc27482467][bookmark: _Toc68183724]10.3C.4.2	Test procedure
Same as defined in clause 10.3.4.2.
[bookmark: _Toc27482468][bookmark: _Toc68183725]10.3C.4.3	Message contents
Same as defined in clause 10.3.4.3.
[bookmark: _Toc27482469][bookmark: _Toc68183726]10.3C.5	Test requirement
Same as defined in clause 10.3.5 except that the value of the parameter in Table 10.3C.5-1 will replace the value of the corresponding parameter in Table 10.3.5-1 and the FDD RSTD accuracy shall meet the reported values in Table 10.3C.5-2.
Table 10.3C.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation for 10 MHz +5 MHz
	Parameter
	Unit
	Cell1
	Cell2
	Cell3

	Io Note1
	dBm/9 MHz
	-70.04
	N/A
	N/A

	
	dBm/4.5 MHz
	N/A
	-73.00
	-73.00

	Note 1:	Io level has been derived from other parameters for information purposes. It is not settable parameter itself. Io values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS
Note 2:	See Table 10.3.5-1 for other cell specific test parameters.



Table 10.3C.5-2: RSTD FDD accuracy requirements for the reported values for Carrier Aggregation for 10 MHz+5 MHz bandwidth
	
	Value

	Lowest reported value
	RSTD_6379

	Highest reported value
	RSTD_6393



[bookmark: _Toc27482470][bookmark: _Toc68183727]10.4	TDD RSTD Measurement Accuracy for Carrier Aggregation
[bookmark: _Toc27482471][bookmark: _Toc68183728]10.4.1	Test purpose
To verify that the TDD RSTD measurement accuracy is within the specified limits when both the reference cell and neighbouring cell belong to the secondary component carrier.
[bookmark: _Toc27482472][bookmark: _Toc68183729]10.4.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482473][bookmark: _Toc68183730]10.4.3	Minimum conformance requirements
The UE may operate in either E-UTRA inter-band or intra-band carrier aggregation mode. The requirements in this section shall apply regardless whether the configured downlink secondary cell is activated or deactivated by the MAC-CE command (3GPP TS 36.321 [34]). The requirements apply for bandwidths defined in the bandwidth combination set for the CA configurations supported by the UE as defined in TS 36.101 [2].
The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the secondary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.3.
The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.6.
[bookmark: _Toc27482474][bookmark: _Toc68183731]10.4.4	Test description
[bookmark: _Toc27482475][bookmark: _Toc68183732]10.4.4.1	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 4.3.1.2.
Channel bandwidth to be tested: 10 MHz.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
- For UEs supporting only 2Rx in all the bands under test, use TS 36.508 [18] Annex A, Figure group A.41 as appropriate.
- For UEs supporting 4Rx in any of the bands under test use TS 36.508 [18] Annex A, Figure A.90. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	The general test parameter settings are set up according to Table 10.4.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 10.4.4.3.
5.	There are three synchronized cells on two different carrier frequencies. Cell 1 is the PCell on primary component carrier F1 (RF channel number 1), Cell 2 is the SCell and OTDOA assistance data reference cell on secondary component carrier F2 (RF channel number 2), and Cell 3 is the neighbour cell on F2. PCell (Cell 1) is the cell used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and C.1 as appropriate for this test. Cell 2 and Cell 3 are powered OFF.
Cell 3 is included in the OTDOA assistance data neighbour cell list, whilst Cell 1 is not included in the OTDOA assistance data. 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 7.3.2).
Note that the measurement gap is not configured in the test because of UE carrier aggregation capability.
6.	The true RSTD (which is the receive time difference for frame 0 between the two cells as seen at the UE antenna connector) is set to 31 Ts ( about 1 s) between neighbour Cell 3 and OTDOA assistance data reference cell, Cell 2.
Note that the related expectedRSTD value to be signalled over LPP is defined in Table 10.4.4.1-1.
Table 10.4.4.1-1: General Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.6 TDD
	As specified in TS 36.521-3 [25] clause A.2.2

	OCNG Patterns defined in TS 36.521-3 [25] clause D.2
	
	OP.2 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).

	Assistance data reference cell
	
	Cell 2 
	Cell 2 is the SCell on RF channel number 2

	PCell
	
	Cell 1
	Cell 1 on RF channel number 1

	Neighbour cell
	
	Cell 3
	Cell 3 on RF channel number 2

	E-UTRA RF Channel Number
	
	1,2
	Two TDD carrier frequencies are used.

	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 in TS 36.133 [23]. The same configuration in both cells.

	PRS Transmission Bandwidth Note 2
	RB
	50
	PRS Bandwidth: bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in 3GPP TS 36.355 [4].

	PRS configuration Index  Note 2
	
	Cell 1: 14
Cell 2: 14
Cell 3: 14
	As defined in 3GPP TS 36.211 [26]

	
Number of consecutive positioning downlink subframes  Note 2
	
	1
	As defined in 3GPP TS 36.211 [26]

	prs-MutingInfo Note 2
	
	Cell 1:‘11110000’
Cell 2:‘11110000’
Cell 3:’11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 2 – Cell ID of cell 3) mod 6 = 3
	PCI of cell 1 is selected randomly.

	Expected RSTD Note 1
	s
	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

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

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

	Number of cells provided in OTDOA assistance data
	
	16
	The list includes the assistance-data-reference cell and 15 other cells. All cells provided in OTDOA assistance data are on RF channel 2.

	 Note 4
	ms
	2560
	Derived according to the RSTD measurement requirements specified in Section 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 10.4.4.3-3 and TS 37.571-5 [20], clause 7.3.2.
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: 7, Cell 3: 10. For the values to be used in LPP see Table 10.4.4.3-3 and TS 37.571-5 [20], clause 7.3.2.
NOTE 3:	The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is used to set the “true RSTD” value in step 6 of clause 10.4.4.1.
NOTE 4:	The parameter “” is not a settable parameter but is used to set the LPP “time” value in Table 10.4.4.3-2. The value of the LPP time IE is set to  + T ms, where T = 150 ms, giving a value of 2710 ms. This is rounded up to the next allowed LPP value of 3 seconds.



[bookmark: _Toc27482476][bookmark: _Toc68183733]10.4.4.2	Test procedure
The RSTD measurements are performed between Cell 2 and Cell 3 to verify that when both the reference cell and neighbouring cell belong to the secondary component carrier the RSTD measurement accuracy can meet the intra-frequency RSTD accuracy requirements defined in section 10.4.3. 
The test consists of a set-up period and a measurement period. All Cells are 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 10.4.4.3 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 according to 3GPP TS 36.508 [18] clause 7.2A.3.
2.	Configure Cell 2 and Cell 3 on the SCC according to TS 36.521-3 [25] Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCell (Cell 2) on the SCC as per TS 36.508 [18] clause 5.2A.
4.	The SS activates the SCell (Cell 2) by sending the Activation/Deactivation MAC control element according to TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause 8.3.3.2.
5.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message. 
6.	Set the parameters according to Table 10.4.5-1 as appropriate. Propagation conditions are set according to clause 4.7.2.1.
6a.	The SS shall send an LPP REQUEST CAPABILITIES message.
6b.	The UE shall send 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. 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 the measurement period, where T = 150 ms.
9.	The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the OTDOA‑ProvideLocationInformation IE.
10.	If the UE message at step 9 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 3 in the OTDOA-SignalMeasurementInformation IE according to Table 10.4.5-2. 
12.	Repeat step 5-11 until the confidence level according to Annex D is achieved.
[bookmark: _Toc27482477][bookmark: _Toc68183734]10.4.4.3	Message contents
Table 10.4.4.3-1: 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 10.4.4.3-1a: LPP Request Capabilities
	Information Element
	Value/remark

	otdoa‑RequestCapabilities
	TRUE



Table 10.4.4.3-2: 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
	3
	See Note 4 of Table 10.4.4.1-1
	

	                   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 10.4.4.3-3: 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 7.3.2.
	
	

	                 otdoa-NeighbourCellInfo
	As defined in TS 37.571‑5 [20], clause 7.3.2.
	
	

	                 otdoa-Error
	Not present
	
	

	            }  
	
	
	

	            epdu-ProvideAssistanceData
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 10.4.4.3-4: LPP ProvideLocation Information
	Derivation Path: 36.355 clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
                                                           SEQUENCE {
	
	
	

	                   otdoaSignalMeasurementInformation
                                                           SEQUENCE {
	
	
	

	                       systemFrameNumber
	
	
	

	                       physCellIdRef
	Cell 2 
	
	

	                       cellGlobalIdRef
	
	
	

	                       earfcnRef
	
	
	

	                       referenceQuality
	
	
	

	                       neighbourMeasurementList
                                         SEQUENCE (SIZE(1)) {
	
	
	

	                             physCellIdNeighbour
	Cell 3
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Set according to Table 10.4.5-2
	
	

	                             rstd-Quality
	
	
	

	                             }
	
	
	

	                   }
	
	
	

	                   otdoa-Error
	May be present with error reason ‘undefined’ or ‘attemptedButUnableToMeasureSomeNeighbourCells’
	
	

	               }
	
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482478][bookmark: _Toc68183735]10.4.5	Test requirement
Table 10.4.5-1 defines the primary level settings including test tolerances for the test.
The TDD RSTD accuracy test shall meet the reported values in Table 10.4.5-2.
Table 10.4.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	OCNG_RANote 1
	
	
	
	

	OCNG_RBNote 1 
	
	
	
	

	PRS_RA
	dB
	-3
	0.3
	0.3

	
Note 2
	dBm/15 kHz
	-98

	
PRS  
	dB
	-6
	-5.7
	-12.7

	
PRS  Note 3
	dB
	-6
	-5.7
	-12.7

	Io Note 3
	dBm/9 MHz
	-70.04
	-69.99
	-69.99

	PRP Note 3
	dBm/15 kHz
	-104
	-103.7
	-110.7

	
 Note 3
	dB
	-3
	-6
	-13

	RSRP Note 3
	dBm/15 kHz
	-101
	-104
	-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  to be fulfilled.


Note 3:	, PRS , 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 10.4.5-2: RSTD TDD accuracy requirements for the reported values for Carrier Aggregation
	
	Value

	Lowest reported value 
	RSTD_6380

	Highest reported value 
	RSTD_6392



For the test to pass, the ratio of successful reported values shall be more than 90% with a confidence level of 95%.
[bookmark: _Toc27482479][bookmark: _Toc68183736]10.4A	TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz Bandwidth (Rel-10 and Rel-11)
[bookmark: _Toc27482480][bookmark: _Toc68183737]10.4A.1	Test purpose
Same as defined in clause 10.4.1.
[bookmark: _Toc27482481][bookmark: _Toc68183738]10.4A.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and 11 that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482482][bookmark: _Toc68183739]10.4A.3	Minimum conformance requirements
Same as defined in clause 10.4.3.
The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.8.
[bookmark: _Toc27482483][bookmark: _Toc68183740]10.4A.4	Test description
[bookmark: _Toc27482484][bookmark: _Toc68183741]10.4A.4.1	Initial conditions
Same as defined in clause 10.4.4.1 except that the values of the parameters in Table 10.4A.4.1-1 will replace the values of the corresponding parameters in Table 10.4.4.1-1. 
Channel bandwidth to be tested: 20 MHz.
Table 10.4A.4.1-1: General Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation for 20 MHz
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.10 TDD
	As specified in clause TS 36.521-3 [25] clause A.2.2

	OCNG Patterns defined in TS 36.521-3 [25] clause D.2
	
	OP.8 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).

	Channel Bandwidth (BWchannel)
	MHz
	20
	

	PRS Bandwidth
	RB
	100
	PRS Bandwidth: bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in 3GPP TS 36.355 [4].

	Note 1:	See Table 10.4.4.1-1 for other general test parameters.



[bookmark: _Toc27482485][bookmark: _Toc68183742]10.4A.4.2	Test procedure
Same as defined in clause 10.4.4.2.
[bookmark: _Toc27482486][bookmark: _Toc68183743]10.4A.4.3	Message contents
Same as defined in clause 10.4.4.3.
[bookmark: _Toc27482487][bookmark: _Toc68183744]10.4A.5	Test requirement
Same as defined in clause 10.4.5 except that the value of the parameter in Table 10.4A.5-1 will replace the value of the corresponding parameter in Table 10.4.5-1.
Table 10.4A.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation for 20 MHz
	Parameter
	Unit
	Cell1
	Cell2
	Cell3

	Io Note1
	dBm/18 MHz
	-67.03
	-66.98
	-66.98

	Note 1:	Io level has been derived from other parameters for information purposes. It is not settable parameter itself. Io values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS
Note 2:	See Table 10.4.5-1 for other cell specific test parameters.



[bookmark: _Toc27482488][bookmark: _Toc68183745]10.4A_1	TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz Bandwidth (Rel-12 onwards)
[bookmark: _Toc27482489][bookmark: _Toc68183746]10.4A_1.1	Test purpose
Same as defined in clause 10.4A.1.
[bookmark: _Toc27482490][bookmark: _Toc68183747]10.4A_1.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482491][bookmark: _Toc68183748]10.4A_1.3	Minimum conformance requirements
Same as defined in clause 10.4A.3.
The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.8.
[bookmark: _Toc27482492][bookmark: _Toc68183749]10.4A_1.4	Test description
[bookmark: _Toc27482493][bookmark: _Toc68183750]10.4A_1.4.1	Initial conditions
Same as defined in clause 10.4A.4.1. 
[bookmark: _Toc27482494][bookmark: _Toc68183751]10.4A_1.4.2	Test procedure
Same as defined in clause 10.4A.4.2.
[bookmark: _Toc27482495][bookmark: _Toc68183752]10.4A_1.4.3	Message contents
Same as defined in clause 10.4A.4.3.
[bookmark: _Toc27482496][bookmark: _Toc68183753]10.4A_1.5	Test requirement
Same as defined in clause 10.4A.5 except that in addition Table 10.4A_1.5-1 will replace Table 10.4.5-2.
Table 10.4A_1.5-1: RSTD FDD accuracy requirements for the reported values for Carrier Aggregation
	
	Value

	Lowest reported value
	RSTD_6381

	Highest reported value
	RSTD_6391



[bookmark: _Toc27482497][bookmark: _Toc68183754]10.4B	TDD RSTD Measurement Accuracy for Carrier Aggregation for 5 MHz + 5 MHz bandwidth
[bookmark: _Toc27482498][bookmark: _Toc68183755]10.4B.1	Test purpose
Same as defined in clause 10.4.1.
[bookmark: _Toc27482499][bookmark: _Toc68183756]10.4B.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482500][bookmark: _Toc68183757]10.4B.3	Minimum conformance requirements
Same as defined in clause 10.4.3.
The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.12.
[bookmark: _Toc27482501][bookmark: _Toc68183758]10.4B.4	Test description
[bookmark: _Toc27482502][bookmark: _Toc68183759]10.4B.4.1	Initial conditions
Same as defined in clause 10.4.4.1 except that the values of the parameters in Table 10.4B.4.1-1 will replace the values of the corresponding parameters in Table 10.4.4.1-1.
Channel bandwidth to be tested: 5 MHz.
Table 10.4B.4.1-1: General Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation for 5 MHz + 5 MHz
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	R.11 TDD
	As specified in clause  TS 36.521-3 [25] clause A.2.2

	OCNG Patterns defined in TS 36.521-3 [25] clause D.2
	
	OP.10 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). There is no PDSCH allocated in the subframe transmitting PRS.

	Channel Bandwidth (BWchannel)
	MHz
	5
	

	PRS Bandwidth
	RB
	25
	PRS Bandwidth bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in 3GPP TS 36.355 [4].

	
Number of consecutive positioning downlink subframes 
	
	2
	As defined in 3GPP TS 36.211 [26]

	Note 1:	See Table 10.4.4.1-1 for other general test parameters.



[bookmark: _Toc27482503][bookmark: _Toc68183760]10.4B.4.2	Test procedure
Same as defined in clause 10.4.4.2.
[bookmark: _Toc27482504][bookmark: _Toc68183761]10.4B.4.3	Message contents
Same as defined in clause 10.4.4.3.
[bookmark: _Toc27482505][bookmark: _Toc68183762]10.4B.5	Test requirement
Same as defined in clause 10.4.5 except that the value of the parameter in Table 10.4B.5-1 will replace the value of the corresponding parameter in Table 10.4.5-1 and the TDD RSTD accuracy shall meet the reported values in Table 10.4B.5-2.
Table 10.4B.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation for 5 MHz + 5 MHz bandwidth
	Parameter
	Unit
	Cell1
	Cell2
	Cell3

	Io Note1
	dBm/4.5 MHz
	-73.05
	-73.00
	-73.00

	Note 1:	Io level has been derived from other parameters for information purposes. It is not settable parameter itself. Io values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS
Note 2:	See Table 10.4.5-1 for other cell specific test parameters.



Table 10.4B.5-2: RSTD TDD accuracy requirements for the reported values for Carrier Aggregation for 5 MHz+5 MHz bandwidth
	
	Value

	Lowest reported value
	RSTD_6379

	Highest reported value
	RSTD_6393



[bookmark: _Toc27482506][bookmark: _Toc68183763]10.4C	TDD RSTD Measurement Accuracy for Carrier Aggregation for 10 MHz + 5 MHz Bandwidth
[bookmark: _Toc27482507][bookmark: _Toc68183764]10.4C.1	Test purpose
Same as defined in clause 10.4.1.
[bookmark: _Toc27482508][bookmark: _Toc68183765]10.4C.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 11 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482509][bookmark: _Toc68183766]10.4C.3	Minimum conformance requirements
Same as defined in clause 10.4.3.
The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.10.
[bookmark: _Toc27482510][bookmark: _Toc68183767]10.4C.4	Test description
[bookmark: _Toc27482511][bookmark: _Toc68183768]10.4C.4.1	Initial conditions
Same as defined in clause 10.4.4.1 except that the values of the parameters in Table 10.4C.4.1-1 will replace the values of the corresponding parameters in Table 10.4.4.1-1. 
Channel bandwidth to be tested: Cell 1: 10 MHz, Cell 2 and Cell 3: 5 MHz.
Table 10.4C.4.1-1: General Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation for 10 MHz + 5 MHz
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	Cell1: R.6 TDD
Cell2: R.11 TDD
Cell3: R.11 TDD
	As specified in clause TS 36.521-3 [25] clause A.2.2

	OCNG Patterns defined in TS 36.521-3 [25] clause D.2
	
	Cell1: OP.2 TDD
Cell2: OP.10 TDD
Cell3: OP.10 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). There is no PDSCH allocated in the subframe transmitting PRS.

	Channel Bandwidth (BWchannel)
	MHz
	Cell1: 10
Cell2: 5
Cell3: 5
	

	PRS Bandwidth
	RB
	Cell1: 50
Cell2: 25
Cell3: 25
	PRS Bandwidth	bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in 3GPP TS 36.355 [4].

	
Number of consecutive positioning downlink subframes 
	
	2
	As defined in 3GPP TS 36.211 [26]

	Note 1:	See Table 10.4.4.1-1 for other general test parameters.



[bookmark: _Toc27482512][bookmark: _Toc68183769]10.4C.4.2	Test procedure
Same as defined in clause 10.4.4.2.
[bookmark: _Toc27482513][bookmark: _Toc68183770]10.4C.4.3	Message contents
Same as defined in clause 10.4.4.3.
[bookmark: _Toc27482514][bookmark: _Toc68183771]10.4C.5	Test requirement
Same as defined in clause 10.4.5 except that the value of the parameter in Table 10.4C.5-1 will replace the value of the corresponding parameter in Table 10.4.5-1 and the TDD RSTD accuracy shall meet the reported values in Table 10.4C.5-2.
Table 10.4C.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation for 10 MHz + 5 MHz
	Parameter
	Unit
	Cell1
	Cell2
	Cell3

	Io Note1
	dBm/9 MHz
	-70.04
	N/A
	N/A

	
	dBm/4.5 MHz
	N/A
	-73.00
	-73.00

	Note 1:	Io level has been derived from other parameters for information purposes. It is not settable parameter itself. Io values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS
Note 2:	See Table 10.4.5-1 for other cell specific test parameters.



Table 10.4C.5-2: RSTD TDD accuracy requirements for the reported values for Carrier Aggregation for 10 MHz+5 MHz bandwidth
	
	Value

	Lowest reported value
	RSTD_6379

	Highest reported value
	RSTD_6393



[bookmark: _Toc27482515][bookmark: _Toc68183772]10.4D	TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz+10 MHz Bandwidth
[bookmark: _Toc27482516][bookmark: _Toc68183773]10.4D.1	Test purpose
Same as defined in clause 10.4.1
[bookmark: _Toc27482517][bookmark: _Toc68183774]10.4D.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward that supports UE-assisted OTDOA for Carrier Aggregation. 
[bookmark: _Toc27482518][bookmark: _Toc68183775]10.4D.3	Minimum conformance requirements
Same as defined in clause 10.4.3
The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.13.
[bookmark: _Toc27482519][bookmark: _Toc68183776]10.4D.4	Test description
[bookmark: _Toc27482520][bookmark: _Toc68183777]10.4D.4.1	Initial conditions
Same as defined in clause 10.4.4.1 except that the values of the parameters in Table 10.4D.4.1-1 will replace the values of the corresponding parameters in Table 10.4.4.1-1. 
Channel bandwidth to be tested: Cell 1: 20 MHz, Cell 2 and Cell 3: 10 MHz.
Table 10.4D.4.1-1: General Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation for 20 MHz+10 MHz
	Parameter
	Unit
	Value
	Comment

	PCFICH/PDCCH/PHICH parameters
	
	Cell 1: R.10 TDD
Cell 2: R.6 TDD
Cell 3: R.6 TDD
	As specified in clause TS 36.521-3 [25] clause A.2.2

	OCNG Patterns defined in TS 36.521-3 [25] clause D.2
	
	Cell 1: OP.8 TDD
Cell 2: OP.2 TDD
Cell 3: OP.2 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). There is no PDSCH allocated in the subframe transmitting PRS.

	Channel Bandwidth (BWchannel)
	MHz
	Cell 1: 20
Cell 2: 10
Cell 3: 10
	

	PRS Bandwidth
	RB
	Cell 1: 100
Cell 2: 50
Cell 3: 50
	PRS Bandwidth	bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in 3GPP TS36.355 [4].

	Note 1:	See Table 10.4.4.1-1 for other general test parameters.



[bookmark: _Toc27482521][bookmark: _Toc68183778]10.4D.4.2	Test procedure
Same as defined in clause 10.4.4.2
[bookmark: _Toc27482522][bookmark: _Toc68183779]10.4D.4.3	Message contents
Same as defined in clause 10.4.4.3
[bookmark: _Toc27482523][bookmark: _Toc68183780]10.4D.5	Test requirement
Same as defined in clause 10.4.5 except that the value of the parameter in Table 10.4D.5-1 will replace the value of the corresponding parameter in Table 10.4.5-1.
Table 10.4D.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation for 20 MHz+10 MHz
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Io Note1
	dBm/
18 MHz
	-67.03
	N/A
	N/A

	
	dBm/
9 MHz
	N/A
	-69.99
	-69.99

	Note 1:	Io level has been derived from other parameters for information purposes. It is not settable parameter itself. Io values are derived in the case that there is no PBCH, PSS or SSS in the OFDM symbols carrying PRS
Note 2:	See Table 10.4.5-1 for other cell specific test parameters.



[bookmark: _Toc27482524][bookmark: _Toc68183781]10.5	FDD 3 DL CA RSTD Measurement Reporting Delay
[bookmark: _Toc27482525][bookmark: _Toc68183782]10.5.1	Test Purpose
The purpose of the test case is to verify that the RSTD measurement reporting delay meets the requirements in an environment with fading propagation conditions. This test case verifies the measurement period requirements for RSTD measurements performed on the same secondary component carrier, the measurement period requirements for RSTD measurements performed on both the primary and secondary component carriers, and also the measurement period requirements for RSTD measurements performed on different secondary component carriers.
[bookmark: _Toc27482526][bookmark: _Toc68183783]10.5.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward that supports UE-assisted OTDOA for 3DL Carrier Aggregation. 
[bookmark: _Toc27482527][bookmark: _Toc68183784]10.5.3	Minimum conformance requirements
[bookmark: _Toc27482528][bookmark: _Toc68183785]10.5.3.1	Measurements on the secondary component carrier
The RSTD measurements when all cells are on the configured secondary component carrier shall meet all applicable requirements (FDD) specified in TS 36.133 [23] section 8.1.2.5, i.e., E-UTRAN intra-frequency RSTD measurement period applies, regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34].
[bookmark: _Toc27482529][bookmark: _Toc68183786]10.5.3.2	Measurements on both primary component carrier and secondary component carrier
The RSTD measurements of cells on both primary component carrier and configured secondary component carrier shall meet all applicable requirements (FDD) specified in TS 36.133 [23] section 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34], with the following exception 
-	the number of PRS positioning occasions is as specified in Table 10.5.3.2-1 shall apply.
Table 10.5.3.2-1: Number of PRS positioning occasions within measurement period
	
Positioning subframe configuration period 
	
Number of PRS positioning occasions 

	160 ms
	32

	>160 ms
	16



[bookmark: _Toc27482530][bookmark: _Toc68183787]10.5.3.3	Measurements on different secondary component carriers
The RSTD measurements of cells on a configured secondary component carrier and another configured secondary component carrier shall meet all applicable requirements (FDD-FDD inter-Frequency OTDOA) specified in TS 36.133 [23] section 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34], with the following exceptions
-	the number of PRS positioning occasions is as specified in Table 10.5.3.3-1 shall apply.
Table 10.5.3.3-1: Number of PRS positioning occasions within measurement period
	
Positioning subframe configuration period 
	
Number of PRS positioning occasions 

	160 ms
	32

	>160 ms
	16



The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4, 8.4.5 and A.8.17.10.
[bookmark: _Toc27482531][bookmark: _Toc68183788]10.5.4	Test description
[bookmark: _Toc27482532][bookmark: _Toc68183789]10.5.4.1	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: the largest aggregated bandwidth combination supported by the UE of the Channel bandwidths defined in Table 10.5.4.1-1. The Channel bandwidths for CA Intra-Band combinations are, as defined in TS 36.508 [18] clause 4.3.1 and for CA Inter-Band combinations are defined in TS 36.521-1[24] clause 5.4.2A. In case of multiple possible Channel bandwidth combinations, the first combination listed in the above mentioned clauses shall be selected.
1.	Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown in TS 36.508 [18] Annex A, Figure A.68 as appropriate. 
2.	The general test parameter settings are set up according to Table 10.5.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 10.5.4.3.
5. 	In the tests, there are three configured component carriers: PCC, SCC1 and SCC2, and four synchronized cells: Cell 1, Cell 2, Cell 3 and Cell 4. Cell 1 is PCell on the PCC, Cell 2 is SCell on the SCC1, Cell 3 is SCell on the SCC2 and Cell 4 is a neighbour cell on the SCC2. In all tests, Cell 3 is the OTDOA assistance data reference 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 clause 7.3.2) for Test 1 and where 12 of the cells are not simulated for Test 2. PCell (Cell 1) is the cell used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and C.1 as appropriate for this test. Cell 2, Cell 3 and Cell 4 are powered OFF.
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 Cell 1 and OTDOA assistance data reference cell, Cell 3, and set to -31 Ts (about -1 s) between Cell 2 and OTDOA assistance data reference cell, Cell 3, and set to 92 Ts (about 3 s) between neighbour Cell 4 and OTDOA assistance data reference cell, Cell 3.
Table 10.5.4.1-1: General test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions for carrier aggregation
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCell
	
	Cell 1
	PCell is on RF channel 1 (PCC).

	SCell 1
	
	Cell 2
	SCell 1 on RF channel 2 (SCC1).

	SCell 2
	
	Cell 3
	SCell 2 on RF channel 3 (SCC2). Cell 3 is the assistance data reference cell.

	Other neighbour cell
	
	Cell 4
	Neighbour cell on RF channel 3 (SCC2).

	PCFICH/PDCCH/PHICH parameters (PCFICH/PDCCH/PHICH parameters depend on selected channel bandwidth)
	
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
	As specified in TS 36.521-3 [25] clause A.2.1

	Channel Bandwidth (BWchannel)
	MHz
	5,10,20
	

	PRS Transmission Bandwidth (PRS transmission bandwidth depends on selected channel bandwidth) Note 2
	RB
	5MHz: 25
10MHz: 50
20MHz:100
	PRS are transmitted over the system bandwidth

	

Number of consecutive downlink positioning subframes . (depends on selected channel bandwidth) Note 2
	
	5MHz: 2
10MHz: 1
20MHz:1
	As defined in TS 36.211 [26]. The number of subframes in a positioning occasion

	
PRS configuration index  Note 2
	
	171 for all cells on PCC
181 for all cells on SCC1
191 for all cells on SCC2
	
This corresponds to periodicity of 320 ms and PRS subframe offset of  DL subframes, as defined in TS 36.211 [26], Table 6.10.4.3-1

	Physical cell ID PCI Note 2
	
	(PCI of Cell 3 – PCI of Cell 4)mod6=0
	The PCIs of Cell 1 and Cell 2 are selected randomly. PCIs of Cell 3 and Cell 4 are selected randomly such that the relative subcarrier shifts of PRS patterns among these cells are as given by the condition

	CP length Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 10.5.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	s
	Cell 1 to Cell 3: 1
Cell 2 to Cell 3: -1
Cell 4 to Cell 3: 3
	Cell 1 to Cell 3: 1
Cell 2 to Cell 3: -1
Cell 4 to Cell 3:
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	s
	Cell 4: 2
Other neighbour cells: randomly between -3 and 3
	Cell 1: -2
Cell 2: 0
Cell 4: 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 cells in total
	The list includes the reference cell and 15 other cells.
Cell 1 and Cell 2 (when included) appears at random places in the first half of the neighbour cell list in the OTDOA assistance data. Cell 4 always appears at random places in the second half of the list. 

	
	
	OTDOA neighbour cells include Cell 4 and other 14 cells on SCC2
	OTDOA neighbour cells include Cell 1 and other 3 cells on PCC, Cell 2 and other 3 cells on SCC1 and Cell 4 and other 6 cells on SCC2
	

	prs-SubframeOffset Note 2
	
	Cells on PCC: 300
Cells on SCC1: 310
Cells on SCC2, except reference cell: 0
	Subframe offset, counted in full subframes. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset Note 2
	
	Cells on PCC: 0
Cells on SCC1: 0
Cells on SCC2, except reference cell: 0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell. The corresponding parameter in the OTDOA assistance data is slotNumberOffset specified in TS 36.355 [4].

	PRS muting info Note 2
	
	Cell 1: ‘11110000’
Cell 2: ‘00001111’
Cell 3: ‘11110000’
Cell 4: ‘00001111’
	Cell 1: ‘1111111100000000’
Cell 2: ‘0000000011111111’
Cell 3: ‘1111111100000000’
Cell 4:
‘0000000011111111’
	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
	1.28
	2.48
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	1.28
	2.48
	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 10.5.4.3-4 and TS 37.571-5 [20], clause 7.3.2.
Note 2:	Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, “prs-SubframeOffset”, “slotNumberOffset” 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: 3, Cell 3: 6, Cell 4: 12. For the values to be used in LPP see Table 10.5.4.3-4 and TS 37.571-5 [20], clause 7.3.2.
Note 3:	The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is used to set the “true RSTD” values in step 6 of clause 10.5.4.1.



Table 10.5.4.1-2: DRX parameters for the test of E-UTRAN FDD intra-frequency RSTD measurement reporting delay under fading propagation conditions for carrier aggregation
	Field
	Value
	Comment

	onDurationTimer
	psf1
	As specified in TS 36.331 [22], Clause 6.3.2

	Drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	sf1
	

	longDRX-CycleStartOffset
	sf320
	

	shortDRX
	Disable
	



[bookmark: _Toc27482533][bookmark: _Toc68183790]10.5.4.2	Test procedure
The test case includes two tests. Test 1 is designed for the scenario where the UE receives OTDOA assistance data with cells only on SCC2, and the UE is expected to report RSTD measurements performed on SCC2 only. Test 2 is designed for the scenario where the UE receives OTDOA assistance data with cells on PCC, SCC1 and SCC2, and the UE is expected to report RSTD measurements performed on PCC, SCC1 and SCC2.
Each test consists of three consecutive time intervals, with duration of T1, T2 and T3. Cell 1 is active in T1, T2 and T3, Cell 2 is active only in T2 and T3, Cell 3 is active only during T2 and T3, and Cell 4 is active only during 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 OTDOA assistance data reference cell, where 5 ms is the necessary test tolerance. Cell 1 transmits PRS in T2, Cell 2 transmits PRS only in T3, Cell 3 transmits PRS only in T3, and Cell 4 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 10.5.4.3 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 according to 3GPP TS 36.508 [18] clause 7.2A.3.
2.	Configure Cell 2 on SCC1 and Cell 3 and Cell 4 on SCC2 according to TS 36.521-3 [25] Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCells (Cell 2 and Cell 3) on the SCCs as per TS 36.508 [18] clause 5.2A.4.
4.	The SS activates the SCells (Cell 2 and Cell 3) by sending the Activation/Deactivation MAC control element according to TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause 8.3.3.2.
5.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
6.	Set the parameters according to Table 10.5.5-1. Propagation conditions are set according to clause 4.7.2.2 (ETU30).
7.	T1 starts.
8.	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.
9.	The UE shall transmit RRCConnectionReconfigurationComplete message.
9a.	The SS shall transmit an LPP REQUEST CAPABILITIES message.
9b.	The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities supported by the UE in the OTDOA-ProvideCapabilities IE.
10.	The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the OTDOA‑ProvideAssistanceData IE. The position of neighbour Cell 4 in the OTDOA-NeighbourCellInfoList is randomly selected to be in the last 8 elements of the sequence for Test 1 and in the 7 elements of the relevant sequence for Test 2, and the position of Cell 1 and the position of Cell 2 are randomly selected to be in the 4 elements of the relevant sequence for Test 2, as described in 3GPP TS 37.571-5 [20], clause 7.3.2. If the UE message at step 9b includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
11.	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.
12.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 10.5.5-2.
13.	When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 10.5.5-2.
14.	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 10.5.5.
For Test 1 the UE shall perform and report the RSTD measurement for Cell 4 with respect to the reference cell in the OTDOA assistance data, Cell 3. If the UE transmits an OTDOA‑ProvideLocationInformation IE including the rstd field for Cell 4 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 the rstd field included within the response time then the number of failure tests is increased by one.
For Test 2 the UE shall perform and report the RSTD measurements for Cell 1 with respect to the reference cell in the OTDOA assistance data, Cell 3 and also Cell 2 with respect to the reference cell in the OTDOA assistance data, Cell 3 and also Cell 4 with respect to the reference cell in the OTDOA assistance data, Cell 3. If the UE transmits an OTDOA‑ProvideLocationInformation IE including the rstd field for Cell 1 (with respect to Cell 3) and Cell 2 (with respect to Cell 3) and Cell 4 (with respect to 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 the three rstd fields included within the response time then the number of failure tests is increased by one.
15.	If the UE message at step 14 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
16.	Repeat steps 5-15 until the confidence level according to Annex D is achieved. For each iteration, at step 10 change the random positions of Cell 4 and Cell 1(for Test 2 only) and Cell 2(for Test 2 only) in the relevant sequence in the OTDOA-NeighbourCellInfoList.
17.	Repeat from clause 10.5.4.1 for Test 2. 
[bookmark: _Toc27482534][bookmark: _Toc68183791]10.5.4.3	Message contents
Table 10.5.4.3-1: 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 10.5.4.3-2: MAC-MainConfig-RBC: FDD RSTD Measurement Reporting Delay for Carrier Aggregation
	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 10.5.4.3-2a: LPP Request Capabilities
	Information Element
	Value/remark

	otdoa‑RequestCapabilities
	TRUE



Table 10.5.4.3-3: 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
	Test 1: 3
Test 2: 6
	See clause 10.5.5
	

	                   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 10.5.4.3-4: 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 7.3.2.
	
	

	                 otdoa-NeighbourCellInfo
	As defined in TS 37.571‑5 [20], clause 7.3.2.
	
	

	                 otdoa-Error
	Not present
	
	

	            }
	
	
	

	            epdu-ProvideAssistanceData
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 10.5.4.3-5: LPP ProvideLocation Information
	Derivation Path: 36.355 clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      Initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
                                                           SEQUENCE {
	
	
	

	                   otdoaSignalMeasurementInformation
                                                           SEQUENCE {
	
	
	

	                       systemFrameNumber
	
	
	

	                       physCellIdRef
	Cell 3
	
	

	                       cellGlobalIdRef
	
	
	

	                       earfcnRef
	
	
	

	                       referenceQuality
	
	
	

	                       neighbourMeasurementList
                                         SEQUENCE{
	
	
	

	                         NeighbourMeasurementElement
                         SEQUENCE {
	
	
	

	                             physCellIdNeighbour
	Cell 4
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Present
	With respect to Cell 3
	

	                             rstd-Quality
	
	
	

	                         }
	
	
	

	                         NeighbourMeasurementElement
                         SEQUENCE {
	
	Test 2 only
	

	                             physCellIdNeighbour
	Cell 1
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Present
	Test 2 only
With respect to Cell 3
	

	                             rstd-Quality
	
	
	

	                         }
	
	
	

	                         NeighbourMeasurementElement
                         SEQUENCE {
	
	Test 2 only
	

	                             physCellIdNeighbour
	Cell 2
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Present
	Test 2 only
With respect to Cell 3
	

	                             rstd-Quality
	
	
	

	                         }
	
	
	

	                       }
	
	
	

	                   }
	
	
	

	                   otdoa-Error
	May be present with error reason ‘undefined’ or ‘attemptedButUnableToMeasureSomeNeighbourCells’
	
	

	               }
	
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482535][bookmark: _Toc68183792]10.5.5	Test Requirements
Table 10.5.5-1 and 10.5.5-2 define the primary level settings including test tolerances for the tests.
Table 10.5.5-1: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions during T1 for carrier aggregation
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	E-UTRA RF Channel Number
	
	1
	N/A 
	N/A 
	N/A 

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

	OCNG patterns defined in TS 36.521-3 [25] clause D.1. (OCNG patterns depend on selected channel bandwidth)
	
	5MHz: OP.18 FDD
10MHz: OP.5 FDD
20MHz: OP.13 FDD
	N/A
	N/A
	N/A

	PBCH_RA
	dB
	0
	N/A
	N/A
	N/A

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	

	PHICH_RA
	
	
	
	
	

	PHICH_RB
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	

	OCNG_RANote 1
	
	
	
	
	

	OCNG_RBNote 1
	
	
	
	
	

	
 Note 3
	dBm/
15 kHz
	-95
	N/A
	N/A
	N/A

	
PRS 
	dB
	-Infinity
	-Infinity
	-Infinity
	-Infinity

	Io Note 4
	dBm/
9 MHz
	-67.22
+10log
(NRB,c /50)
	N/A
	N/A
	N/A

	

	dB
	0
	-Infinity
	-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  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 10.5.5-2: Cell-specific test parameters for E-UTRAN FDD RSTD measurement reporting delay under fading propagation conditions during T2 and T3 for carrier aggregation
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	
	
	T2
	T3
	T2
	T3
	T2
	T3
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2
	3
	3

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

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
(There is no PDSCH allocated in the subframe transmitting PRS) (OCNG patterns depend on selected channel bandwidth)
	
	5MHz: OP.18 FDD
10MHz: OP.5 FDD
20MHz: OP.13 FDD
	5MHz: OP.19 FDD
10MHz: OP.6 FDD
20MHz: OP.14 FDD
	5MHz: OP.19 FDD
10MHz: OP.6 FDD
20MHz: OP.14 FDD
	5MHz: OP.19 FDD
10MHz: OP.6 FDD
20MHz: OP.14 FDD
	N/A

	PBCH_RA
	dB
	0
	0
	0
	0
	N/A

	PBCH_RB
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	

	OCNG_RANote 1
	
	
	
	
	
	

	OCNG_RBNote 1 
	
	
	
	
	
	

	PRS_RA
	dB
	-6
	N/A
	N/A
	3
	N/A
	3
	3
	N/A

	
 Note 3
	dBm/
15 kHz
	-98
	-98
	-98
	-95
	-98
	-95
	-98
	-95

	
PRS 
	dB
	-4
	-Infinity
	-Infinity
	-1
	-Infinity
	-1
	-8
	-Infinity

	
PRS  Note 4
	dB
	-4
	-Infinity
	-Infinity
	-1
	-Infinity
	-1
	-8
	-Infinity

	Io Note 4
	dBm/
9 MHz
	-69.94
+10log
(NRB,c /50)
	N/A
	N/A
	-66.68
+10log
(NRB,c /50)
	N/A
	-66.68
+10log
(NRB,c /50)
	-70.11
+10log
(NRB,c /50)
	N/A

	PRP Note 4
	dBm/
15 kHz
	-102
	-Infinity
	-Infinity
	-96
	-Infinity
	-96
	-106
	-Infinity

	RSRP Note 4
	dBm/ 15 kHz
	-96
	-96
	-105
	-99
	-105
	-99
	-109
	-Infinity

	
 Note 4
	dB
	2
	2
	-7
	-4
	-7
	-4
	-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  to be fulfilled.


Note 4:	If PRS_RA is not “N/A”, , PRS , 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 3.3 s for Test 1 and 6.3 s for Test 2. 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 = 150 ms, giving a value of 2710 ms for Test 1 and 5110ms for Test 2. This is rounded up to the next allowed LPP value of 3 seconds for Test 1 and 6 seconds for Test 2.





The RSTD measurement reporting delay in the tests are derived from the following expression, , where =8 and =16 for Test 1, and =16 and =16 for Test 2 are the parameters specified in clause 10.5.3.1 for Test 1 and clause 10.5.3.2 for Test 2. 
This gives the total RSTD reporting delay of 2560 ms for Test 1 for the 15 neighbour cells including Cell 4 with respect to the reference cell, Cell 3.
This gives the total RSTD reporting delay of 4960 ms for Test 2 for the 15 neighbour cells including Cell 1, Cell 2 and Cell 4 with respect to the reference cell, Cell 3.
The test tolerances are defined in clauses C.1.3 and C.4.
For the overall test to pass, the rate of successful tests during repeated tests in both Test 1 and Test 2 shall be more than 90% with a confidence level of 95%.
[bookmark: _Toc27482536][bookmark: _Toc68183793]10.6	TDD 3 DL CA RSTD Measurement Reporting Delay
[bookmark: _Toc27482537][bookmark: _Toc68183794]10.6.1	Test Purpose
The purpose of the test case is to verify that the RSTD measurement reporting delay meets the requirements in an environment with fading propagation conditions. This test case verifies the measurement period requirements for RSTD measurements performed on the same secondary component carrier, the measurement period requirements for RSTD measurements performed on both the primary and secondary component carriers, and also the measurement period requirements for RSTD measurements performed on different secondary component carriers.
[bookmark: _Toc27482538][bookmark: _Toc68183795]10.6.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward that supports UE-assisted OTDOA for 3DL Carrier Aggregation. 
[bookmark: _Toc27482539][bookmark: _Toc68183796]10.6.3	Minimum conformance requirements
[bookmark: _Toc27482540][bookmark: _Toc68183797]10.6.3.1	Measurements on the secondary component carrier
The RSTD measurements when all cells are on the configured secondary component carrier shall meet all applicable requirements (TDD) specified in TS 36.133 [23] section 8.1.2.5, i.e., E-UTRAN intra-frequency RSTD measurement period applies, regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34].
[bookmark: _Toc27482541][bookmark: _Toc68183798]10.6.3.2	Measurements on both primary component carrier and secondary component carrier
The RSTD measurements of cells on both primary component carrier and configured secondary component carrier shall meet all applicable requirements (TDD) specified in TS 36.133 [23] section 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34], with the following exception 
-	the number of PRS positioning occasions is as specified in Table 10.6.3.2-1 shall apply.
-	TDD uplink-downlink subframes configurations as specified in TS 36.133 [23] section 8.1.2.5.2, Table 8.1.2.5.2-2 shall apply.
Table 10.6.3.2-1: Number of PRS positioning occasions within measurement period
	
Positioning subframe configuration period 
	
Number of PRS positioning occasions 

	160 ms
	32

	>160 ms
	16



[bookmark: _Toc27482542][bookmark: _Toc68183799]10.6.3.3	Measurements on different secondary component carriers
The RSTD measurements of cells on a configured secondary component carrier and another configured secondary component carrier shall meet all applicable requirements (TDD-TDD inter-Frequency OTDOA) specified in TS 36.133 [23] section 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in 3GPP TS 36.321 [34], with the following exceptions
-	the number of PRS positioning occasions is as specified in Table 10.6.3.3-1 shall apply.
-	TDD uplink-downlink subframes configurations as specified in TS 36.133 [23] section 8.1.2.5.2, Table 8.1.2.5.2-2 shall apply.
Table 10.6.3.3-1: Number of PRS positioning occasions within measurement period
	
Positioning subframe configuration period 
	
Number of PRS positioning occasions 

	160 ms
	32

	>160 ms
	16



The normative reference for this requirement is TS 36.133 [23] clause 8.4.3, 8.4.4, 8.4.5 and A.8.17.11.
[bookmark: _Toc27482543][bookmark: _Toc68183800]10.6.4	Test description
[bookmark: _Toc27482544][bookmark: _Toc68183801]10.6.4.1	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: the largest aggregated bandwidth combination (where all channels have the same bandwidth) supported by the UE of the Channel bandwidths defined in Table 10.6.4.1-1. The Channel bandwidths for CA Intra-Band combinations are defined in TS 36.508 [18] clause 4.3.1 and for CA Inter-Band combinations are defined in TS 36.521-1 [24] clause 5.4.2A. In case of multiple possible Channel bandwidth combinations, the first combination listed in the above mentioned clauses shall be selected.
1.	Connect the SS, faders and AWGN noise sources to the UE antenna connector or antenna connectors as shown in TS 36.508 [18] Annex A, Figure A.68 as appropriate. 
2.	The general test parameter settings are set up according to Table 10.6.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 10.6.4.3.
5. 	In the tests, there are three configured component carriers: PCC, SCC1 and SCC2, and four synchronized cells: Cell 1, Cell 2, Cell 3 and Cell 4. Cell 1 is PCell on the PCC, Cell 2 is SCell on the SCC1, Cell 3 is SCell on the SCC2 and Cell 4 is a neighbour cell on the SCC2. In all tests, Cell 3 is the OTDOA assistance data reference 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 clause 7.3.2) for Test 1 and where 12 of the cells are not simulated for Test 2. PCell (Cell 1) is the cell used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and C.1 as appropriate for this test. Cell 2, Cell 3 and Cell 4 are powered OFF.
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 Cell 1 and OTDOA assistance data reference cell, Cell 3, and set to -31 Ts (about -1 s) between Cell 2 and OTDOA assistance data reference cell, Cell 3, and set to 92 Ts (about 3 s) between neighbour Cell 4 and OTDOA assistance data reference cell, Cell 3.
Table 10.6.4.1-1: General test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions for carrier aggregation
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PCell
	
	Cell 1
	PCell is on RF channel 1 (PCC).

	SCell 1
	
	Cell 2
	SCell 1 on RF channel 2 (SCC1).

	SCell 2
	
	Cell 3
	SCell 2 on RF channel 3 (SCC2). Cell 3 is the assistance data reference cell.

	Other neighbour cell
	
	Cell 4
	Neighbour cell on RF channel 3 (SCC2).

	PCFICH/PDCCH/PHICH parameters (PCFICH/PDCCH/PHICH parameters depend on selected channel bandwidth)
	
	5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD
	As specified in TS 36.521-3 [25] clause A.2.1

	Channel Bandwidth (BWchannel)
	MHz
	5MHz or 10MHz or 20MHz
	All channels in a test have the same bandwidth.

	PRS Transmission Bandwidth (PRS transmission bandwidth depends on selected channel bandwidth) Note 2
	RB
	5MHz: 25
10MHz: 50
20MHz:100
	PRS are transmitted over the system bandwidth

	

Number of consecutive downlink positioning subframes . (depends on selected channel bandwidth) Note 2
	
	5MHz: 2
10MHz: 1
20MHz:1
	As defined in TS 36.211 [26]. The number of subframes in a positioning occasion

	
PRS configuration index  Note 2
	
	174 for all cells on PCC
184 for all cells on SCC1
194 for all cells on SCC2
	
This corresponds to periodicity of 320 ms and PRS subframe offset of  DL subframes, as defined in TS 36.211 [26], Table 6.10.4.3-1

	Physical cell ID PCI Note 2
	
	(PCI of Cell 3 – PCI of Cell 4)mod6=0
	The PCIs of Cell 1 and Cell 2 are selected randomly. PCIs of Cell 3 and Cell 4 are selected randomly such that the relative subcarrier shifts of PRS patterns among these cells are as given by the condition

	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  and UpPTS of 

	CP length Note 2
	
	Normal
	

	DRX
	
	ON
	DRX parameters are further specified in Table 10.6.4.1-2

	Radio frame receive time offset between the cells at the UE antenna connector Note 3
	s
	Cell 1 to Cell 3: 1
Cell 2 to Cell 3: -1
Cell 4 to Cell 3: 3
	Cell 1 to Cell 3: 1
Cell 2 to Cell 3: -1
Cell 4 to Cell 3:
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	s
	Cell 4: 2
Other neighbour cells: randomly between -3 and 3
	Cell 1: -2
Cell 2: 0
Cell 4: 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 cells in total
	The list includes the reference cell and 15 other cells.
Cell 1 and Cell 2 (when included) appears at random places in the first half of the neighbour cell list in the OTDOA assistance data. Cell 4 always appears at random places in the second half of the list. 

	
	
	OTDOA neighbour cells include Cell 4  and other 14 cells on SCC2
	OTDOA neighbour cells include Cell 1 and other 3 cells on PCC, Cell 2 and other 3 cells on SCC1 and Cell 4 and other 6 cells on SCC2
	

	prs-SubframeOffset Note 2
	
	Cells on PCC: 300
Cells on SCC1: 310
Cells on SCC2, except reference cell: 0
	Subframe offset, counted in full subframes. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset Note 2
	
	Cells on PCC: 0
Cells on SCC1: 0
Cells on SCC2, except reference cell: 0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell. The corresponding parameter in the OTDOA assistance data is slotNumberOffset specified in TS 36.355 [4].

	PRS muting info Note 2
	
	Cell 1: ‘11110000’
Cell 2: ‘00001111’
Cell 3: ‘11110000’
Cell 4: ‘00001111’
	Cell 1: ‘1111111100000000’
Cell 2: ‘0000000011111111’
Cell 3: ‘1111111100000000’
Cell 4:
‘0000000011111111’
	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
	1.28
	2.48
	The length of the time interval that follows immediately after time interval T1

	T3
	s
	1.28
	2.48
	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 10.6.4.3-4 and TS 37.571-5 [20], clause 7.3.2.
Note 2:	Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive downlink positioning subframes”, “Physical cell ID PCI”, “CP length”, “prs-SubframeOffset”, “slotNumberOffset” 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: 3, Cell 3: 6, Cell 4: 12. For the values to be used in LPP see Table 10.6.4.3-4 and TS 37.571-5 [20], clause 7.3.2.
Note 3:	The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is used to set the “true RSTD” values in step 6 of clause 10.6.4.1.



Table 10.6.4.1-2: DRX parameters for the test of E-UTRAN TDD intra-frequency RSTD measurement reporting delay under fading propagation conditions for carrier aggregation
	Field
	Value
	Comment

	onDurationTimer
	psf1
	As specified in TS 36.331 [22], Clause 6.3.2

	Drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	sf1
	

	longDRX-CycleStartOffset
	sf320
	

	shortDRX
	Disable
	



[bookmark: _Toc27482545][bookmark: _Toc68183802]10.6.4.2	Test procedure
The test case includes two tests. Test 1 is designed for the scenario where the UE receives OTDOA assistance data with cells only on SCC2, and the UE is expected to report RSTD measurements performed on SCC2 only. Test 2 is designed for the scenario where the UE receives OTDOA assistance data with cells on PCC, SCC1 and SCC2, and the UE is expected to report RSTD measurements performed on PCC, SCC1 and SCC2.
Each test consists of three consecutive time intervals, with duration of T1, T2 and T3. Cell 1 is active in T1, T2 and T3, Cell 2 is active only in T2 and T3, Cell 3 is active only during T2 and T3, and Cell 4 is active only during 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 OTDOA assistance data reference cell, where 5 ms is the necessary test tolerance. Cell 1 transmits PRS in T2, Cell 2 transmits PRS only in T3, Cell 3 transmits PRS only in T3, and Cell 4 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 10.6.4.3 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 according to 3GPP TS 36.508 [18] clause 7.2A.3.
2.	Configure Cell 2 on SCC1 and Cell 3 and Cell 4 on SCC2 according to TS 36.521-3 [25] Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCells (Cell 2 and Cell 3) on the SCCs as per TS 36.508 [18] clause 5.2A.4.
4.	The SS activates the SCells (Cell 2 and Cell 3) by sending the Activation/Deactivation MAC control element according to TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause 8.3.3.2.
5.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
6.	Set the parameters according to Table 10.6.5-1. Propagation conditions are set according to clause 4.7.2.2 (ETU30).
7.	T1 starts.
8.	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.
9.	The UE shall transmit RRCConnectionReconfigurationComplete message.
9a.	The SS shall transmit an LPP REQUEST CAPABILITIES message.
9b.	The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the OTDOA capabilities supported by the UE in the OTDOA-ProvideCapabilities IE.
10.	The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the OTDOA‑ProvideAssistanceData IE. The position of neighbour Cell 4 in the OTDOA-NeighbourCellInfoList is randomly selected to be in the last 8 elements of the sequence for Test 1 and in the 7 elements of the relevant sequence for Test 2, and the position of Cell 1 and the position of Cell 2 are randomly selected to be in the 4 elements of the relevant sequence for Test 2, as described in 3GPP TS 37.571-5 [20], clause 7.3.2. If the UE message at step 9b includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
11.	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.
12.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 10.6.5-2.
13.	When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 10.6.5-2.
14.	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 10.6.5.
For Test 1 the UE shall perform and report the RSTD measurement for Cell 4 with respect to the reference cell in the OTDOA assistance data, Cell 3. If the UE transmits an OTDOA‑ProvideLocationInformation IE including the rstd field for Cell 4 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 the rstd field included within the response time then the number of failure tests is increased by one.
For Test 2 the UE shall perform and report the RSTD measurements for Cell 1 with respect to the reference cell in the OTDOA assistance data, Cell 3 and also Cell 2 with respect to the reference cell in the OTDOA assistance data, Cell 3 and also Cell 4 with respect to the reference cell in the OTDOA assistance data, Cell 3. If the UE transmits an OTDOA‑ProvideLocationInformation IE including the rstd field for Cell 1 (with respect to Cell 3) and Cell 2 (with respect to Cell 3) and Cell 4 (with respect to 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 the three rstd fields included within the response time then the number of failure tests is increased by one.
15.	If the UE message at step 14 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
16.	Repeat steps 5-15 until the confidence level according to Annex D is achieved. For each iteration, at step 10 change the random positions of Cell 4 and Cell 1(for Test 2 only) and Cell 2(for Test 2 only) in the relevant sequence in the OTDOA-NeighbourCellInfoList.
17.	Repeat from clause 10.6.4.1 for Test 2. 
[bookmark: _Toc27482546][bookmark: _Toc68183803]10.6.4.3	Message contents
Table 10.6.4.3-1: 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 10.6.4.3-2: MAC-MainConfig-RBC: TDD RSTD Measurement Reporting Delay for Carrier Aggregation
	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 10.6.4.3-2a: LPP Request Capabilities
	Information Element
	Value/remark

	otdoa‑RequestCapabilities
	TRUE



Table 10.6.4.3-3: 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
	Test 1: 3
Test 2: 6
	See clause 10.6.5
	

	                   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 10.6.4.3-4: 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 7.3.2.
	
	

	                 otdoa-NeighbourCellInfo
	As defined in TS 37.571‑5 [20], clause 7.3.2.
	
	

	                 otdoa-Error
	Not present
	
	

	            }
	
	
	

	            epdu-ProvideAssistanceData
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 10.6.4.3-5: LPP ProvideLocation Information
	Derivation Path: 36.355 clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      Initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
                                                           SEQUENCE {
	
	
	

	                   otdoaSignalMeasurementInformation
                                                           SEQUENCE {
	
	
	

	                       systemFrameNumber
	
	
	

	                       physCellIdRef
	Cell 3
	
	

	                       cellGlobalIdRef
	
	
	

	                       earfcnRef
	
	
	

	                       referenceQuality
	
	
	

	                       neighbourMeasurementList
                                         SEQUENCE{
	
	
	

	                         NeighbourMeasurementElement
                         SEQUENCE {
	
	
	

	                             physCellIdNeighbour
	Cell 4
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Present
	With respect to Cell 3
	

	                             rstd-Quality
	
	
	

	                         }
	
	
	

	                         NeighbourMeasurementElement
                         SEQUENCE {
	
	Test 2 only
	

	                             physCellIdNeighbour
	Cell 1
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Present
	Test 2 only
With respect to Cell 3
	

	                             rstd-Quality
	
	
	

	                         }
	
	
	

	                         NeighbourMeasurementElement
                         SEQUENCE {
	
	Test 2 only
	

	                             physCellIdNeighbour
	Cell 2
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Present
	Test 2 only
With respect to Cell 3
	

	                             rstd-Quality
	
	
	

	                         }
	
	
	

	                       }
	
	
	

	                   }
	
	
	

	                   otdoa-Error
	May be present with error reason ‘undefined’ or ‘attemptedButUnableToMeasureSomeNeighbourCells’
	
	

	               }
	
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482547][bookmark: _Toc68183804]10.6.5	Test Requirements
Table 10.6.5-1 and 10.6.5-2 define the primary level settings including test tolerances for the tests.
Table 10.6.5-1: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions during T1 for carrier aggregation
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	E-UTRA RF Channel Number
	
	1
	N/A 
	N/A 
	N/A 

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

	OCNG patterns defined in TS 36.521-3 [25] clause D.1. (OCNG patterns depend on selected channel bandwidth)
	
	5MHz: OP.10 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	N/A
	N/A
	N/A

	PBCH_RA
	dB
	0
	N/A
	N/A
	N/A

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	

	PHICH_RA
	
	
	
	
	

	PHICH_RB
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	

	OCNG_RANote 1
	
	
	
	
	

	OCNG_RBNote 1
	
	
	
	
	

	
 Note 3
	dBm/
15 kHz
	-95
	N/A
	N/A
	N/A

	
PRS 
	dB
	-Infinity
	-Infinity
	-Infinity
	-Infinity

	Io Note 4
	dBm/
9 MHz
	-67.22
+10log
(NRB,c /50)
	N/A
	N/A
	N/A

	

	dB
	0
	-Infinity
	-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  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 10.6.5-2: Cell-specific test parameters for E-UTRAN TDD RSTD measurement reporting delay under fading propagation conditions during T2 and T3 for carrier aggregation
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	
	
	T2
	T3
	T2
	T3
	T2
	T3
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2
	3
	3

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

	OCNG patterns defined in TS 36.521-3 [25] clause D.1
(There is no PDSCH allocated in the subframe transmitting PRS) (OCNG patterns depend on selected channel bandwidth)
	
	5MHz: OP.10 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	5MHz: OP.10 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	5MHz: OP.10 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	5MHz: OP.10 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	N/A

	PBCH_RA
	dB
	0
	0
	0
	0
	N/A

	PBCH_RB
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	

	OCNG_RANote 1
	
	
	
	
	
	

	OCNG_RBNote 1
	
	
	
	
	
	

	PRS_RA
	dB
	-6
	N/A
	N/A
	3
	N/A
	3
	3
	N/A

	
 Note 3
	dBm/
15 kHz
	-98
	-98
	-98
	-95
	-98
	-95
	-98
	-95

	
PRS 
	dB
	-4
	-Infinity
	-Infinity
	-1
	-Infinity
	-1
	-8
	-Infinity

	
PRS  Note 4
	dB
	-4
	-Infinity
	-Infinity
	-1
	-Infinity
	-1
	-8
	-Infinity

	Io Note 4
	dBm/
9 MHz
	-69.94
+10log
(NRB,c /50)
	N/A
	N/A
	-66.68
+10log
(NRB,c /50)
	N/A
	-66.68
+10log
(NRB,c /50)
	-70.11
+10log
(NRB,c /50)
	N/A

	PRP Note 4
	dBm/
15 kHz
	-102
	-Infinity
	-Infinity
	-96
	-Infinity
	-96
	-106
	-Infinity

	RSRP Note 4
	dBm/ 15 kHz
	-96
	-96
	-105
	-99
	-105
	-99
	-109
	-Infinity

	
 Note 4
	dB
	2
	2
	-7
	-4
	-7
	-4
	-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  to be fulfilled.


Note 4:	If PRS_RA is not “N/A”, , PRS , 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 3.3 s for Test 1 and 6.3 s for Test 2. 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 = 150 ms, giving a value of 2710 ms for Test 1 and 5110ms for Test 2. This is rounded up to the next allowed LPP value of 3 seconds for Test 1 and 6 seconds for Test 2.





The RSTD measurement reporting delay in the tests are derived from the following expression, , where =8 and =16 for Test 1, and =16 and =16 for Test 2 are the parameters specified in clause 10.6.3.1 for Test 1 and clause 10.6.3.2 for Test 2. 
This gives the total RSTD reporting delay of 2560 ms for Test 1 for the 15 neighbour cells including Cell 4 with respect to the reference cell, Cell 3.
This gives the total RSTD reporting delay of 4960 ms for Test 2 for the 15 neighbour cells including Cell 1, Cell 2 and Cell 4 with respect to the reference cell, Cell 3.
The test tolerances are defined in clauses C.1.3 and C.4.
For the overall test to pass, the rate of successful tests during repeated tests in both Test 1 and Test 2 shall be more than 90% with a confidence level of 95%.
[bookmark: _Toc27482548][bookmark: _Toc68183805]10.7	FDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
[bookmark: _Toc27482549][bookmark: _Toc68183806]10.7.1	Test purpose
To verify that the FDD RSTD measurement accuracy is within the specified limits.
[bookmark: _Toc27482550][bookmark: _Toc68183807]10.7.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 12 and forward that supports UE-assisted OTDOA for 3DL Carrier Aggregation. 
[bookmark: _Toc27482551][bookmark: _Toc68183808]10.7.3	Minimum conformance requirements
This section contains RSTD measurement accuracy requirements for a UE configured with one or two downlink  SCell(s). The UE may operate in one of the E-UTRA carrier aggregations listed in TS 36.133 [23] section 8.3.1. The requirements in this section shall apply regardless of whether the configured downlink secondary cell is activated or deactivated by the MAC-CE command [34]. The requirements apply for bandwidths defined in the bandwidth combination set for the CA configurations supported by the UE defined in TS 36.101 [2].
The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the primary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.10.1.
The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the same secondary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.10.1.
The RSTD measurements, which are obtained when the reference cell and neighbouring cell do not belong to the same carrier, shall meet the inter-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.10.2.
The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.14.
[bookmark: _Toc27482552][bookmark: _Toc68183809]10.7.4	Test description
[bookmark: _Toc27482553][bookmark: _Toc68183810]10.7.4.1	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 bandwidths to be tested: the largest and the smallest aggregated bandwidth combinations supported by the UE of the Channel bandwidths defined in Table 10.7.4.1-1.  The Channel bandwidths for CA Intra-Band combinations are as defined in TS 36.508 [18] clause 4.3.1 and for CA Inter-Band combinations are defined in TS 36.521-1 [24] clause 5.4.2A. In case of multiple possible Channel bandwidth combinations, the first combination listed in the above mentioned clauses shall be selected.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
- For UEs supporting only 2Rx in all the bands under test, use TS 36.508 [18] Annex A, Figure group A.68 as appropriate.
- For UEs supporting 4Rx in any of the bands under test use TS 36.508 [18] Annex A, Figure A.90. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	The general test parameter settings are set up according to Table 10.7.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 10.7.4.3.
5.	There are four synchronized cells on three different carrier frequencies. Cell 1 is the PCell on primary component carrier F1 (RF channel number 1), Cell 2 is an SCell on secondary component carrier F2 (RF channel number 2), Cell 3 is an SCell and reference cell on secondary component carrier F3 (RF channel number 3), and Cell 4 is the neighbour cell on F3. PCell (Cell 1) is the cell used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and C.1 as appropriate for this test. Cell 2, Cell 3 and Cell 4 are powered OFF.
Cell 1, Cell 2, Cell 3, and Cell 4 are included in the OTDOA assistance data neighbour cell list.
The assistance data neighbour cell list includes in total 15 cells, where 12 of the cells are not simulated (dummy cells; as defined in 3GPP TS 37.571‑5 [20], clause 7.3.2).
Note that the measurement gap is not configured in the test because of UE carrier aggregation capability.
6.	The true RSTD (which is the receive time difference for frame 0 between the two cells as seen at the UE antenna connector) is set to 31 Ts (about 1 s) between Cell 1 and OTDOA assistance data reference cell, Cell 3, and set to -31 Ts (about -1 s) between Cell 2 and OTDOA assistance data reference cell, Cell 3, and set to 92 Ts (about 3 s) between neighbour Cell 4 and OTDOA assistance data reference cell, Cell 3.
Note that the related expectedRSTD values to be signalled over LPP are defined in Table 10.7.4.1-1.
Table 10.7.4.1-1: General Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation
	Parameter
	Unit
	Value
	Comment

	PCell
	
	Cell 1
	Cell 1 on RF channel number 1

	SCell 1
	
	Cell 2
	Cell 2 is an SCell on RF channel number 2

	SCell 2 (Assistance data reference cell)
	
	Cell 3
	Cell 3 is an SCell on RF channel number 3

	Neighbour cell
	
	Cell 4
	Cell 4 on RF channel number 3

	Channel Bandwidth (BWchannel)
	MHz
	5,10,20
	

	PRS Transmission Bandwidth (PRS transmission bandwidth depends on selected channel bandwidth)  Note 2
	RB
	5MHz: 25
10MHz: 50
20MHz:100
	PRS are transmitted over the system bandwidth. PRS Bandwidth: bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in 3GPP TS 36.355 [4].

	PCFICH/PDCCH/PHICH parameters (PCFICH/PDCCH/PHICH parameters depend on selected channel bandwidth)
	
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
	As specified in TS 36.521-3 [25] clause A.2.1

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1 (There is no PDSCH allocated in the subframe transmitting PRS) (OCNG Patterns depend on selected channel bandwidth)
	
	5MHz: OP.18 FDD
10MHz: OP.5 FDD
20MHz: OP.13 FDD
	OCNG shall be used such that all 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).

	PRS configuration Index  Note 2
	
	171 for all cells on PCC
181 for all cells on SCC1
191 for all cells on SCC2
	
This corresponds to periodicity of 320 ms and PRS subframe offset of  DL subframes, as defined in TS 36.211 [26], Table 6.10.4.3-1

	

Number of consecutive positioning downlink subframes (  depends on selected channel bandwidth)  Note 2
	
	5MHz: 2
10MHz: 1
20MHz:1
	As defined in 3GPP TS 36.211 [26]

	prs-SubframeOffset Note 2
	
	Cells on PCC: 300
Cells on SCC1: 310
Cells on SCC2, except reference cell: 0
	Subframe offset, counted in full subframes. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset Note 2
	
	Cells on PCC: 0
Cells on SCC1: 0
Cells on SCC2, except reference cell: 0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell. The corresponding parameter in the OTDOA assistance data is slotNumberOffset specified in TS 36.355 [4].

	prs-MutingInfo Note 2
	
	Cell 1:‘11110000’
Cell 2:‘11110000’
Cell 3:’11110000’
Cell 4:’11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 4 – Cell ID of cell 3) mod 6 = 3
	PCIs of cell 1 and cell 2 are selected randomly.

	Radio frame receive time offset between the cells at the UE antenna connector  Note 3 
	s
	Cell 1 to Cell 3: 1
Cell 2 to Cell 3: -1
Cell 4 to Cell 3: 3
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	s
	Cell 1: -2
Cell 2: 0 
Cell 4: 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

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

	Number of cells provided in OTDOA assistance data
	
	16
	The list includes the assistance-data-reference cell and 15 other cells. Cell 1 and Cell 2 appear at random places in the first half of the neighbour cell list in the OTDOA assistance data. Cell 4 always appears at random places in the second half of the list.

	
 Note 4
	ms
	4960
	Derived according to the RSTD measurement requirements specified in Section 10.5.3

	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 10.7.4.3-3 and TS 37.571-5 [20], clause 7.3.2.
NOTE 2:	Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-SubframeOffset”, “slotNumberOffset”, “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: 3, Cell 3: 7, Cell 4: 10. For the values to be used in LPP see Table 10.7.4.3-3 and TS 37.571-5 [20], clause 7.3.2.
NOTE 3:	The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is used to set the “true RSTD” value in step 6 of clause 10.7.4.1.


NOTE 4:	The parameter “” is not a settable parameter but is used to set the LPP “time” value in Table 10.7.4.3-2. The value of the LPP time IE is set to + T ms, where T = 150 ms, giving a value of 5110 ms. This is rounded up to the next allowed LPP value of 6  seconds.



[bookmark: _Toc27482554][bookmark: _Toc68183811]10.7.4.2	Test procedure
The RSTD measurements are performed:
-	between Cell 4 and Cell 3 to verify the accuracy of RSTD measurement when the reference cell and neighbouring cell belong to the same secondary component carrier can meet the intra-frequency RSTD accuracy requirements defined in section 10.7.3. 
-	between Cell 1 and Cell 3 to verify the accuracy of RSTD measurement between the PCell and an SCell can meet the inter-frequency RSTD accuracy requirements defined in section 10.7.3. 
-	between Cell 2 and Cell 3 to verify the accuracy of RSTD measurement between two SCells can meet the inter-frequency RSTD accuracy requirements defined in section 10.7.3. 
The test consists of a set-up period and a measurement period. All cells are 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 10.7.4.3 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 according to 3GPP TS 36.508 [18] clause 7.2A.3.
2.	Configure Cell 2 on SCC1 and Cell 3 and Cell 4 on SCC2 according to TS 36.521-3 [25] Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCells (Cell 2 and Cell 3) on the SCCs as per TS 36.508 [18] clause 5.2A.4.
4.	The SS activates the SCells (Cell 2 and Cell 3) by sending the Activation/Deactivation MAC control element according to TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause 8.3.3.2.
5.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message. 
6.	Set the parameters according to Table 10.7.5-1 as appropriate. Propagation conditions are set according to clause 4.7.2.1.
6a.	The SS shall send an LPP REQUEST CAPABILITIES message.
6b.	The UE shall send 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 Cell 1 in the OTDOA-NeighbourCellInfoList and the position of Cell 2 are randomly selected in the relevant sequence and the position of Cell 4 is randomly selected in the relevant sequence as described in 3GPP TS 37.571-5 [20], clause 7.3.2. 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 the measurement period, where T = 150 ms.
9.	The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the OTDOA‑ProvideLocationInformation IE.
10.	If the UE message at step 9 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
11.	The SS shall check the rstd values for Cell 1, Cell 2 and Cell 4 in the OTDOA-SignalMeasurementInformation IE according to Table 10.7.5-2. 
12.	Repeat step 5-11 until the confidence level according to Annex D is achieved. For each iteration, at step 7 change the random positions of Cell 1 and Cell 2 and Cell 4 in the relevant sequence in the OTDOA-NeighbourCellInfoList.
13. Repeat complete test for the other channel bandwidth(s) supported by the UE (if any).
[bookmark: _Toc27482555][bookmark: _Toc68183812]10.7.4.3	Message contents
Table 10.7.4.3-1: 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 10.7.4.3-1a: LPP Request Capabilities
	Information Element
	Value/remark

	otdoa‑RequestCapabilities
	TRUE



Table 10.7.4.3-2: 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 10.7.4.1-1
	

	                   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 10.7.4.3-3: 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 7.3.2.
	
	

	                 otdoa-NeighbourCellInfo
	As defined in TS 37.571‑5 [20], clause 7.3.2.
	
	

	                 otdoa-Error
	Not present
	
	

	            }
	
	
	

	            epdu-ProvideAssistanceData
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 10.7.4.3-4: LPP ProvideLocation Information
	Derivation Path: 36.355 clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      Initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
                                                           SEQUENCE {
	
	
	

	                   otdoaSignalMeasurementInformation
                                                           SEQUENCE {
	
	
	

	                       systemFrameNumber
	
	
	

	                       physCellIdRef
	Cell 3 
	
	

	                       cellGlobalIdRef
	
	
	

	                       earfcnRef
	
	
	

	                       referenceQuality
	
	
	

	                       neighbourMeasurementList
                                         SEQUENCE{
	
	
	

	                         NeighbourMeasurementElement
                         SEQUENCE {
	
	
	

	                             physCellIdNeighbour
	Cell 1
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Set according to Table 10.7.5-2
	With respect to Cell 3
	

	                             rstd-Quality
	
	
	

	                         }
	
	
	

	                         NeighbourMeasurementElement
                         SEQUENCE {
	
	
	

	                             physCellIdNeighbour
	Cell 2
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Set according to Table 10.7.5-2
	With respect to Cell 3
	

	                             rstd-Quality
	
	
	

	                         }
	
	
	

	                         NeighbourMeasurementElement
                         SEQUENCE {
	
	
	

	                             physCellIdNeighbour
	Cell 4
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Set according to Table 10.7.5-2
	With respect to Cell 3
	

	                             rstd-Quality
	
	
	

	                         }
	
	
	

	                       }
	
	
	

	                   }
	
	
	

	                   otdoa-Error
	May be present with error reason ‘undefined’ or ‘attemptedButUnableToMeasureSomeNeighbourCells’
	
	

	               }
	
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482556][bookmark: _Toc68183813]10.7.5	Test requirement
Table 10.7.5-1 defines the primary level settings including test tolerances for the test.
The FDD RSTD accuracy test shall meet the reported values in Table 10.7.5-2.
Table 10.7.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation 
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	E-UTRA RF Channel Number
	
	1
	2
	3
	3

	PBCH_RA
	dB
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	

	PHICH_RA
	
	
	
	
	

	PHICH_RB
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	

	OCNG_RBNote1
	
	
	
	
	

	PRS_RA
	dB
	-3
	0
	0.3
	0.3

	
Note2
	dBm/15 kHz
	-98

	
PRS 
	dB
	-6
	-6
	-5.7
	-12.7

	
PRS  Note3
	dB
	-6
	-6
	-5.7
	-12.7

	Io Note3
	dBm/9 MHz
	-70.04
+10log
(NRB,c /50)
	-70.04
+10log
(NRB,c /50)
	-69.99
+10log
(NRB,c /50)
	-69.99
+10log
(NRB,c /50)

	PRP Note3
	dBm/15kHz
	-104
	-104
	-103.7
	-110.7

	RSRP Note3
	dBm/15kHz
	-101
	-104
	-104
	-111

	
 Note3
	dB
	-3
	-6
	-6
	-13

	Propagation condition
	
	AWGN

	Note 1:	OCNG shall be used such that all 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  to be fulfilled.


Note 3:	, PRS , RSRP, Io 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 10.7.5-2: RSTD FDD accuracy requirements for the reported values for Carrier Aggregation
	
	Value Cell 1
	Value Cell 2
	Value Cell 4

	Lowest reported value (depends on selected channel bandwidth)
	5MHz: RSTD_6374
10MHz: RSTD_6375
20MHz: RSTD_6376
	5MHz: RSTD_6313
10MHz: RSTD_6314
20MHz: RSTD_6315
	5MHz: RSTD_6440
10MHz: RSTD_6441
20MHz: RSTD_6442

	Highest reported value(depends on selected channel bandwidth)
	5MHz: RSTD_6398
10MHz: RSTD_6397
20MHz: RSTD_6396
	5MHz: RSTD_6337
10MHz: RSTD_6336
20MHz: RSTD_6335
	5MHz: RSTD_6454
10MHz: RSTD_6453
20MHz: RSTD_6452



For the test to pass, the ratio of successful reported values shall be more than 90% with a confidence level of 95% for each of Cell 1, Cell 2 and Cell 4 for each supported channel bandwidth.
[bookmark: _Toc27482557][bookmark: _Toc68183814]10.8	TDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
[bookmark: _Toc27482558][bookmark: _Toc68183815]10.8.1	Test purpose
To verify that the TDD RSTD measurement accuracy is within the specified limits.
[bookmark: _Toc27482559][bookmark: _Toc68183816]10.8.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward that supports UE-assisted OTDOA for 3DL Carrier Aggregation. 
[bookmark: _Toc27482560][bookmark: _Toc68183817]10.8.3	Minimum conformance requirements
This section contains RSTD measurement accuracy requirements for a UE configured with one or two downlink  SCell(s). The UE may operate in one of the E-UTRA carrier aggregations listed in TS 36.133 [23] section 8.3.1. The requirements in this section shall apply regardless of whether the configured downlink secondary cell is activated or deactivated by the MAC-CE command [34]. The requirements apply for bandwidths defined in the bandwidth combination set for the CA configurations supported by the UE defined in TS 36.101 [2].
The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the primary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.10.1.
The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the same secondary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.10.1.
The RSTD measurements, which are obtained when the reference cell and neighbouring cell do not belong to the same carrier, shall meet the inter-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.10.2.
The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.15.
[bookmark: _Toc27482561][bookmark: _Toc68183818]10.8.4	Test description
[bookmark: _Toc27482562][bookmark: _Toc68183819]10.8.4.1	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 bandwidths to be tested: the largest and the smallest aggregated bandwidth combinations supported by the UE of the Channel bandwidths defined in Table 10.8.4.1-1. The Channel bandwidths for CA Intra-Band combinations are as defined in TS 36.508 [18] clause 4.3.1 and for CA Inter-Band combinations are defined in TS 36.521-1[24] clause 5.4.2A. In case of multiple possible Channel bandwidth combinations, the first combination listed in the above mentioned clauses shall be selected.
1.	Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as follows:
- For UEs supporting only 2Rx in all the bands under test, use TS 36.508 [18] Annex A, Figure group A.68 as appropriate.
- For UEs supporting 4Rx in any of the bands under test use TS 36.508 [18] Annex A, Figure A.90. Use the 2Rx module for cells on bands supporting 2Rx and the 4Rx module for cells on bands supporting 4Rx.
2.	The general test parameter settings are set up according to Table 10.8.4.1-1.
3.	Propagation conditions are set according to clause 4.7.2.1.
4.	Message contents are defined in clause 10.8.4.3.
5.	There are four synchronized cells on three different carrier frequencies. Cell 1 is the PCell on primary component carrier F1 (RF channel number 1), Cell 2 is an SCell on secondary component carrier F2 (RF channel number 2), Cell 3 is an SCell and reference cell on secondary component carrier F3 (RF channel number 3), and Cell 4 is the neighbour cell on F3. PCell (Cell 1) is the cell used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and C.1 as appropriate for this test. Cell 2, Cell 3 and Cell 4 are powered OFF.   
Cell 1, Cell 2, Cell 3, and Cell 4 are included in the OTDOA assistance data neighbour cell list.
The assistance data neighbour cell list includes in total 15 cells, where 12 of the cells are not simulated (dummy cells; as defined in 3GPP TS 37.571‑5 [20], clause 7.3.2).
Note that the measurement gap is not configured in the test because of UE carrier aggregation capability. 
6.	The true RSTD (which is the receive time difference for frame 0 between the two cells as seen at the UE antenna connector) is set to 31 Ts (about 1 s) between Cell 1 and OTDOA assistance data reference cell, Cell 3, and set to -31 Ts (about -1 s) between Cell 2 and OTDOA assistance data reference cell, Cell 3, and set to 92 Ts (about 3 s) between neighbour Cell 4 and OTDOA assistance data reference cell, Cell 3.
 Note that the related expectedRSTD values to be signalled over LPP are defined in Table 10.8.4.1-1.
Table 10.8.4.1-1: General Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation
	Parameter
	Unit
	Value
	Comment

	PCell
	
	Cell 1
	Cell 1 on RF channel number 1

	SCell 1
	
	Cell 2
	Cell 2 is an SCell on RF channel number 2

	SCell 2 (Assistance data reference cell)
	
	Cell 3
	Cell 3 is an SCell on RF channel number 3

	Neighbour cell
	
	Cell 4
	Cell 4 on RF channel number 3

	Channel Bandwidth (BWchannel)
	MHz
	5,10,20
	

	PRS Transmission Bandwidth (PRS transmission bandwidth depends on selected channel bandwidth)  Note 2
	RB
	5MHz: 25
10MHz: 50
20MHz:100
	PRS are transmitted over the system bandwidth. PRS Bandwidth: bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in 3GPP TS 36.355 [4].

	PCFICH/PDCCH/PHICH parameters (PCFICH/PDCCH/PHICH parameters depend on selected channel bandwidth)
	
	5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD
	As specified in TS 36.521-3 [25] clause A.2.1

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1 (There is no PDSCH allocated in the subframe transmitting PRS) (OCNG Patterns depend on selected channel bandwidth)
	
	5MHz: OP.10 TDD
10MHz: OP.2 TDD
20MHz: OP.8 TDD
	OCNG shall be used such that all 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).

	PRS configuration Index  Note 2
	
	171 for all cells on PCC
181 for all cells on SCC1
191 for all cells on SCC2
	
This corresponds to periodicity of 320 ms and PRS subframe offset of  DL subframes, as defined in TS 36.211 [26], Table 6.10.4.3-1

	

Number of consecutive positioning downlink subframes (  depends on selected channel bandwidth)  Note 2
	
	5MHz: 2
10MHz: 1
20MHz:1
	As defined in 3GPP TS 36.211 [26]

	prs-SubframeOffset Note 2
	
	Cells on PCC: 300
Cells on SCC1: 310
Cells on SCC2, except reference cell: 0
	Subframe offset, counted in full subframes. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset Note 2
	
	Cells on PCC: 0
Cells on SCC1: 0
Cells on SCC2, except reference cell: 0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell. The corresponding parameter in the OTDOA assistance data is slotNumberOffset specified in TS 36.355 [4].

	prs-MutingInfo Note 2
	
	Cell 1:‘11110000’
Cell 2:‘11110000’
Cell 3:’11110000’
Cell 4:’11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	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 in TS 36.133 [23]. The same configuration in both cells.

	Cell ID Note 2
	
	(Cell ID of cell 4 – Cell ID of cell 3) mod 6 = 3
	PCIs of cell 1 and cell 2 are selected randomly.

	Radio frame receive time offset between the cells at the UE antenna connector  Note 3 
	s
	Cell 1 to Cell 3: 1
Cell 2 to Cell 3: -1
Cell 4 to Cell 3: 3
	PRS are transmitted from synchronous cells

	Expected RSTD Note 1
	s
	Cell 1: -2
Cell 2: 0
Cell 4: 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

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

	Number of cells provided in OTDOA assistance data
	
	16
	The list includes the assistance-data-reference cell and 15 other cells. Cell 1 and Cell 2 appear at random places in the first half of the neighbour cell list in the OTDOA assistance data. Cell 4 always appears at random places in the second half of the list.

	
 Note 4
	ms
	4960
	Derived according to the RSTD measurement requirements specified in Section 10.6.3

	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 10.8.4.3-3 and TS 37.571-5 [20], clause 7.3.2.
NOTE 2:	Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-SubframeOffset”, “slotNumberOffset”, “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: 3, Cell 3: 7, Cell 4: 10. For the values to be used in LPP see Table 10.8.4.3-3 and TS 37.571-5 [20], clause 7.3.2.
NOTE 3:	The parameter “Radio frame receive time offset between the cells at the UE antenna connector” is used to set the “true RSTD” value in step 6 of clause 10.8.4.1.


NOTE 4:	The parameter “” is not a settable parameter but is used to set the LPP “time” value in Table 10.8.4.3-2. The value of the LPP time IE is set to  + T ms, where T = 150 ms, giving a value of 5110  ms. This is rounded up to the next allowed LPP value of 6  seconds.



[bookmark: _Toc27482563][bookmark: _Toc68183820]10.8.4.2	Test procedure
The RSTD measurements are performed:
-	between Cell 4 and Cell 3 to verify the accuracy of RSTD measurement when the reference cell and neighbouring cell belong to the same secondary component carrier can meet the intra-frequency RSTD accuracy requirements defined in section 10.8.3. 
-	between Cell 1 and Cell 3 to verify the accuracy of RSTD measurement between the PCell and an SCell can meet the inter-frequency RSTD accuracy requirements defined in section 10.8.3. 
-	between Cell 2 and Cell 3 to verify the accuracy of RSTD measurement between two SCells can meet the inter-frequency RSTD accuracy requirements defined in section 10.8.3. 
The test consists of a set-up period and a measurement period. All cells are 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 10.8.4.3 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 according to 3GPP TS 36.508 [18] clause 7.2A.3.
2.	Configure Cell 2 on SCC1 and Cell 3 and Cell 4 on SCC2 according to TS 36.521-3 [25] Annex C.0 and C.1 for all downlink physical channels.
3.	The SS shall configure the SCells (Cell 2 and Cell 3) on the SCCs as per TS 36.508 [18] clause 5.2A.4.
4.	The SS activates the SCells (Cell 2 and Cell 3) by sending the Activation/Deactivation MAC control element according to TS 36.321 [34] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [23] clause 8.3.3.2.
5.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
6.	Set the parameters according to Table 10.8.5-1 as appropriate. Propagation conditions are set according to clause 4.7.2.1.
6a.	The SS shall send an LPP REQUEST CAPABILITIES message.
6b.	The UE shall send 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 Cell 1 in the OTDOA-NeighbourCellInfoList and the position of Cell 2 are randomly selected in the relevant sequence and the position of Cell 4 is randomly selected in the relevant sequence as described in 3GPP TS 37.571-5 [20], clause 7.3.2. 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 the measurement period, where T = 150 ms.
9.	The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the OTDOA‑ProvideLocationInformation IE.
10.	If the UE message at step 9 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
11.	The SS shall check the rstd values for Cell 1, Cell 2 and Cell 4 in the OTDOA-SignalMeasurementInformation IE according to Table 10.8.5-2. 
12.	Repeat step 5-11 until the confidence level according to Annex D is achieved. For each iteration, at step 7 change the random positions of Cell 1 and Cell 2 and Cell 4 in the relevant sequence in the OTDOA-NeighbourCellInfoList.
13. Repeat complete test for the other channel bandwidth(s) supported by the UE (if any).
[bookmark: _Toc27482564][bookmark: _Toc68183821]10.8.4.3	Message contents
Table 10.8.4.3-1: 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 10.8.4.3-1a: LPP Request Capabilities
	Information Element
	Value/remark

	otdoa‑RequestCapabilities
	TRUE



Table 10.8.4.3-2: 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 10.8.4.1-1
	

	                   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 10.8.4.3-3: 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 7.3.2.
	
	

	                 otdoa-NeighbourCellInfo
	As defined in TS 37.571‑5 [20], clause 7.3.2.
	
	

	                 otdoa-Error
	Not present
	
	

	            }  
	
	
	

	            epdu-ProvideAssistanceData
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 10.8.4.3-4: LPP ProvideLocation Information 
	Derivation Path: 36.355 clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      Initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
                                                           SEQUENCE {
	
	
	

	                   otdoaSignalMeasurementInformation
                                                           SEQUENCE {
	
	
	

	                       systemFrameNumber
	
	
	

	                       physCellIdRef
	Cell 3 
	
	

	                       cellGlobalIdRef
	
	
	

	                       earfcnRef
	
	
	

	                       referenceQuality
	
	
	

	                       neighbourMeasurementList
                                         SEQUENCE{
	
	
	

	                         NeighbourMeasurementElement
                         SEQUENCE {
	
	
	

	                             physCellIdNeighbour
	Cell 1
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Set according to Table 10.8.5-2
	With respect to Cell 3
	

	                             rstd-Quality
	
	
	

	                         }
	
	
	

	                         NeighbourMeasurementElement
                         SEQUENCE {
	
	
	

	                             physCellIdNeighbour
	Cell 2
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Set according to Table 10.8.5-2
	With respect to Cell 3
	

	                             rstd-Quality
	
	
	

	                         }
	
	
	

	                         NeighbourMeasurementElement
                         SEQUENCE {
	
	
	

	                             physCellIdNeighbour
	Cell 4
	
	

	                             cellGlobalIdNeighbour
	
	
	

	                             earfcnNeighbour
	
	
	

	                             rstd
	Set according to Table 10.8.5-2
	With respect to Cell 3
	

	                             rstd-Quality
	
	
	

	                         }
	
	
	

	                       }
	
	
	

	                   }
	
	
	

	                   otdoa-Error
	May be present with error reason ‘undefined’ or ‘attemptedButUnableToMeasureSomeNeighbourCells’
	
	

	               }
	
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482565][bookmark: _Toc68183822]10.8.5	Test requirement
Table 10.8.5-1 defines the primary level settings including test tolerances for the test.
The TDD RSTD accuracy test shall meet the reported values in Table 10.8.5-2.
Table 10.8.5-1: Cell Specific Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	E-UTRA RF Channel Number
	
	1
	2
	3
	3

	PBCH_RA
	dB
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	

	PSS_RA
	
	
	
	
	

	SSS_RA
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	

	PHICH_RA
	
	
	
	
	

	PHICH_RB
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	

	OCNG_RBNote1
	
	
	
	
	

	PRS_RA
	dB
	-3
	0
	0.3
	0.3

	
Note2
	dBm/15 kHz
	-98 

	
PRS 
	dB
	-6
	-6
	-5.7
	-12.7

	
PRS  Note3
	dB
	-6
	-6
	-5.7
	-12.7

	Io Note3
	dBm/9 MHz
	-70.04
+10log
(NRB,c /50)
	-70.04
+10log
(NRB,c /50)
	-69.99
+10log
(NRB,c /50)
	-69.99
+10log
(NRB,c /50)

	PRP Note3
	dBm/15kHz
	-104
	-104
	-103.7
	-110.7

	RSRP Note3
	dBm/15kHz
	-101
	-104
	-104
	-111

	
 Note3
	dB
	-3
	-6
	-6
	-13

	Propagation condition
	
	AWGN

	Note 1:	OCNG shall be used such that all 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  to be fulfilled.


Note 3:	, PRS , RSRP, Io 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 10.8.5-2: RSTD TDD accuracy requirements for the reported values for Carrier Aggregation
	
	Value Cell 1
	Value Cell 2
	Value Cell 4

	Lowest reported value (depends on selected channel bandwidth)
	5MHz: RSTD_6374
10MHz: RSTD_6375
20MHz: RSTD_6376
	5MHz: RSTD_6313
10MHz: RSTD_6314
20MHz: RSTD_6315
	5MHz: RSTD_6440
10MHz: RSTD_6441
20MHz: RSTD_6442

	Highest reported value(depends on selected channel bandwidth)
	5MHz: RSTD_6398
10MHz: RSTD_6397
20MHz: RSTD_6396
	5MHz: RSTD_6337
10MHz: RSTD_6336
20MHz: RSTD_6335
	5MHz: RSTD_6454
10MHz: RSTD_6453
20MHz: RSTD_6452



For the test to pass, the ratio of successful reported values shall be more than 90% with a confidence level of 95% for each of Cell 1, Cell 2 and Cell 4 for each supported channel bandwidth.
[bookmark: _Toc27482566][bookmark: _Toc68183823]11	E-UTRA and NR MBS measurement requirements
[bookmark: _Toc27482567][bookmark: _Toc68183824]11.0	General
This clause defines the minimum performance requirements for MBS FDD and TDD E-UTRA UEs, and NR UEs.
The requirements in this clause that apply for NR UE include NG-RAN NR, EN-DC, NE-DC, NG-RAN E-UTRA and NGEN-DC.
Editor’s Note: For NR tests, the initial test conditions apply for NR UE in FR1. For FR2, initial test conditions are FFS.
[bookmark: _Toc27482568][bookmark: _Toc68183825]11.1	MBS Measurement Reporting Delay (Release 13 only)
[bookmark: _Toc27482569][bookmark: _Toc68183826]11.1.1	Test purpose
The purpose of the test is to verify that the MBS measurements meet the measurement time requirements specified in clause 4.2.3 of TS 37.171 [39] in an environment with fading propagation conditions specified in clause 4.8.2.2 (EPA 5 Hz). 
[bookmark: _Toc27482570][bookmark: _Toc68183827]11.1.2	Test applicability
This test applies to all types of E-UTRA UE that supports UE-assisted MBS with LPP Release 13 only.
[bookmark: _Toc27482571][bookmark: _Toc68183828]11.1.3	Minimum conformance requirements
The MBS measurement reporting delay (response time) shall be <12000 msec.
The normative reference for this requirement is TS 37.171 [39] clauses 4.2.3 and A.3.1.
[bookmark: _Toc27482572][bookmark: _Toc68183829]11.1.4	Test description
[bookmark: _Toc27482573][bookmark: _Toc68183830]11.1.4.1	Initial conditions
Test environment: normal; see Annex G.
1.	Connect SS and MSS to the UE antenna connector or antenna connectors as shown in figures A.6 or A.7.
2.	Switch on the UE.
3.	Establish a signalling connection according to the generic procedure in TS 36.508 [18] clause 4.5.3 (State 3, Generic RB established) on a channel in the Mid EARFCN range.
[bookmark: _Toc27482574][bookmark: _Toc68183831]11.1.4.2	Test procedure
1.	Set the MSS test parameters as specified in clause 11.1.5.
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
3.	The SS shall send an LPP REQUEST CAPABILITIES message.
4.	The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the TBS capabilities supported by the UE in the TBS-ProvideCapabilities IE.
5.	The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the TBS‑RequestLocationInformation IE. If the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP REQUEST LOCATION INFORMATION message.
6.	The UE shall perform and report the code phase measurement for the simulated beacon. If the UE transmits a TBS‑ProvideLocationInformation IE including the transmitterID and codePhase fields for the simulated beacon within the required response time in 11.1.5, then the number of successful tests is increased by one. Otherwise the number of failure tests is increased by one.
7.	If the UE message at step 6 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
8.	Repeat steps 1-7 until the confidence level according to Annex D is achieved. For each iteration, at step 1 reselect the PN code assigned to the MBS beacon.
9.	Release the signalling connection.
[bookmark: _Toc27482575][bookmark: _Toc68183832]11.1.4.3	Message contents
Table 11.1.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: TS 36.509 [11] clause 6.9

	Information Element
	Value/remark
	Comment
	Condition

	UE Positioning Technology
	0 0 0 0 0 0 1 0
	MBS
	



Table 11.1.4.3-2: LPP RequestCapabilities
	Information Element
	Value/remark

	tbs‑RequestCapabilities-r13
	TRUE



Table 11.1.4.3-3: LPP RequestLocationInformation
	Derivation Path: TS 36.355 [4] 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
	12
	
	

	                   responseTimeEarlyFix-r12
	Not present
	
	

	                 }
	
	
	

	                 velocityRequest
	FALSE
	
	

	              }
	
	
	

	              Environment
	Not present
	
	

	              locationCoordinateTypes
	Not present
	
	

	              velocityTypes
	Not present
	
	

	            }
	
	
	

	            a-gnss-RequestLocationInformation 
	Not present
	
	

	            otdoa-RequestLocationInformation
	Not present
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not present
	
	

	            sensor-RequestLocationInformation-r13
	Not present
	
	

	            tbs-RequestLocationInformation-r13
            SEQUENCE {
	
	
	

	                 mbsSgnMeasListReq-r13
	TRUE
	
	

	            }
	
	
	

	            wlan-RequestLocationInformation-r13
	Not present
	
	

	            bt-RequestLocationInformation-r13
	Not Present
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 11.1.4.3-4: LPP ProvideLocationInformation
	Derivation Path: TS 36.355 [4] clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      Initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 Acknowledgement
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
	Not present
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	               sensor-ProvideLocationInformation-r13
	Not present
	
	

	               tbs-ProvideLocationInformation-r13
                                                           SEQUENCE {
	
	
	

	                   tbs-MeasurementInformation-r13
                                                           SEQUENCE {
	
	
	

	                       measurementReferenceTime-r13
	
	
	

	                       mbs-SgnMeasList-r13
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             transmitterID-r13
	Present
	
	

	                             codePhase-r13
	Present
	
	

	                             codePhaseRMSError-r13
	
	
	

	                             }
	
	
	

	                   }
	
	
	

	                   tbs-Error-r13
	May be present with error reason ‘undefined’ or ‘thereWereNotEnoughMBSBeaconsReceived’
	
	

	               }
	
	
	

	               wlan-ProvideLocationInformation-r13
	Not present
	
	

	               bt-ProvideLocationInformation-r13
	Not present
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482576][bookmark: _Toc68183833]11.1.5	Test requirement
The details of the beacon parameters are in Table 11.1.5-1 and Table 11.1.5-2. 
Table 11.1.5-1: General test parameters for the beacon to be simulated for the measurement reporting delay test
	Parameter
	Unit
	Value
	Comment

	Number of beacons
	Integer
	1
	Beacon transmitted in any beacon slot, but static for the test, in the MBS beacon transmission period. Other slots contain no simulated beaconsNote 1

	Centre Frequency
	MHz
	925.977
	

	RF Channel
	N/A
	EPA 5Hz
	

	MBS Beacon Configuration
	N/A
	TB1 (2 MHz)
	For details see Annex H

	MBS Packet Type
	N/A
	Type 2
	For details see Annex H

	Beacon PN Code
	Integer
	Chosen for the beacon from the PN code list for TB1
	For details see Annex HNote 1 

	Transmit power
	dBm
	-30
	

	Response time
	Seconds
	12
	Value of Time used in LPP RequestLocationInformation message in Table 11.1.4.3-3

	Note 1: The slots and PN codes are chosen  at random, such that the UE does not and cannot have advanced knowledge of what that slot/PN code might be.



Table 11.1.5-2: MBS Beacon Payload fields for the beacon to be simulated for the measurement reporting delay test
	MBS Tx ID
(see Annex H)
	Slot Index
(see Annex H)
	All Other fields
(see Annex H)

	Equal to Slot number
	Equal to Slot number
	min value
(bit_value = 0)Note 1

	Note 1: bit_value is the conversion of the binary number represented by the corresponding bits in the payload to decimal.



The MBS measurement reporting delay (response time) shall be < 12300  msec.
The test tolerances are defined in clauses C.1.4 and C.4.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
[bookmark: _Toc27482577][bookmark: _Toc68183834]11.1A	MBS Measurement Reporting Delay (Release 14 Onwards)
[bookmark: _Toc27482578][bookmark: _Toc68183835]11.1A.1	Test purpose
Same as defined in clause 11.1.1
[bookmark: _Toc27482579][bookmark: _Toc68183836]11.1A.2	Test applicability
This test applies to all types of E-UTRA UE that supports UE-assisted MBS with LPP Release 14 onwards.
[bookmark: _Toc27482580][bookmark: _Toc68183837]11.1A.3	Minimum conformance requirements
Same as defined in clause 11.1.3
[bookmark: _Toc27482581][bookmark: _Toc68183838]11.1A.4	Test description
[bookmark: _Toc27482582][bookmark: _Toc68183839]11.1A.4.1	Initial conditions
Same as defined in clause 11.1.4.1
[bookmark: _Toc27482583][bookmark: _Toc68183840]11.1A.4.2	Test procedure
Same as defined in clause 11.1.4.2, except step 4a is introduced and step 5 is modified as follows:
4a.	The SS shall send an LPP PROVIDE ASSISTANCE DATA message to provide the MBS assistance data in accordance with TS 37.571-5 [20], and with the values defined therein. If the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
5.	The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the TBS‑RequestLocationInformation IE.
[bookmark: _Toc27482584][bookmark: _Toc68183841]11.1A.4.3	Message contents
Same as defined in clause 11.1.4.3, with the addition of the LPP Provide Assistance Data.
Table 11.1A.4.3-5: LPP ProvideAssistanceData
	Derivation Path: TS 36.355 [4] 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 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    provideAssistanceData SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          provideAssistanceData-r9 SEQUENCE {
	
	
	

	            commonIEsProvideAssistanceData
	Not present
	
	

	            a-gnss-ProvideAssistanceData 
	Not present
	
	

	            otdoa-ProvideAssistanceData 
	Not present
	
	

	            epdu-ProvideAssistanceData 
	Not present
	
	

	            sensor-ProvideAssistanceData-r14
	Not present
	
	Rel-14 onwards

	            tbs-ProvideAssistanceData-r14 SEQUENCE {
	
	
	Rel-14 onwards

	              tbs-AssistanceDataList-r14 SEQUENCE {
	
	
	

	                mbs-AssistanceDataList-r14 SEQUENCE {
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 1 tb1
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 1 tb2
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                }  
	
	
	

	              }
	
	
	

	              tbs-Error-r14
	Not Present
	
	

	            }
	
	
	

	          }
	
	
	

	            wlan-ProvideAssistanceData-r14
	Not Present
	
	Rel-14 onwards

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482585][bookmark: _Toc68183842]11.1A.5	Test requirement
Same as defined in clause 11.1.5, with the beacon parameters set according to the assistance data in TS 37.571-5 [20] clause 8. 
[bookmark: _Toc27482586][bookmark: _Toc68183843]11.1B	MBS Measurement Reporting Delay (NR)
[bookmark: _Toc27482587][bookmark: _Toc68183844]11.1B.1	Test purpose
Same as defined in clause 11.1.1
[bookmark: _Toc27482588][bookmark: _Toc68183845]11.1B.2	Test applicability
This test applies to all types of NR UE that supports UE-assisted MBS with LPP Release 13 onwards.
[bookmark: _Toc27482589][bookmark: _Toc68183846]11.1B.3	Minimum conformance requirements
Same as defined in clause 11.1.3
[bookmark: _Toc27482590][bookmark: _Toc68183847]11.1B.4	Test description
[bookmark: _Toc27482591][bookmark: _Toc68183848]11.1B.4.1	Initial conditions
Same as defined in clause 11.1.4.1, except in the case of NR UE, step 3 is modified as follows:
3.	Establish a signalling connection according to the generic procedure in TS 38.508-1 [45] clause 4.5.4.
[bookmark: _Toc27482592][bookmark: _Toc68183849]11.1B.4.2	Test procedure
For NR UE that supports LPP Release 13 only, same as defined in clause 11.1.4.2. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.1A.4.2.
[bookmark: _Toc27482593][bookmark: _Toc68183850]11.1B.4.3	Message contents
For NR UE that supports LPP Release 13 only, same as defined in clause 11.1.4.3. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.1A.4.3.
[bookmark: _Toc27482594][bookmark: _Toc68183851]11.1B.5	Test requirement
For NR UE that supports LPP Release 13 only, same as defined in clause 11.1.5. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.1A.5. 
[bookmark: _Toc27482595][bookmark: _Toc68183852]11.2	MBS Sensitivity Measurement Accuracy (Release 13 only)
[bookmark: _Toc27482596][bookmark: _Toc68183853]11.2.1	Test purpose 
The purpose of this test is to verify that the MBS Code Phase measurement accuracy is within the specified limits under target sensitivity conditions. This test will verify the requirements in clause 5.2 of TS 37.171 [39] for MBS measurements. The channel type for this test is AWGN, as specified in clause 4.8.2.1. 
[bookmark: _Toc27482597][bookmark: _Toc68183854]11.2.2	Test applicability
This test applies to all types of E-UTRA UE that supports UE-assisted MBS with LPP Release 13 only.
[bookmark: _Toc27482598][bookmark: _Toc68183855]11.2.3	Minimum conformance requirements
The MBS code phase measurement accuracy shall fulfil the requirement given in Table 11.2.3-1. 
Table 11.2.3-1: Accuracy requirements for sensitivity scenario
	Signal Strength (dBm)
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	-130
	1.66  10-4
	2.35  10-4

	Note 1: Provided for reference only
Note 2: To be used for testing




The accuracy requirement for the difference of code phase measurements is derived from the requirement for the code phase measurement accuracy, assuming a scaling factor of  due to the compounding of two error distributions.
The normative reference for this requirement is TS 37.171 [39] clause 5.2 (Sensitivity) and clause A.4.2.
[bookmark: _Toc27482599][bookmark: _Toc68183856]11.2.4	Test description
[bookmark: _Toc27482600][bookmark: _Toc68183857]11.2.4.1	Initial conditions
Test environment: normal; see Annex G.
1.	Connect SS and MSS to the UE antenna connector or antenna connectors as shown in figures A.6 or A.7.
2.	Switch on the UE.
3.	Establish a signalling connection according to the generic procedure in TS 36.508 [18] clause 4.5.3 (State 3, Generic RB established) on a channel in the Mid EARFCN range.
[bookmark: _Toc27482601][bookmark: _Toc68183858]11.2.4.2	Test procedure
1.	Set the MSS test parameters as specified in clause 11.2.5.
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
3.	The SS shall send an LPP REQUEST CAPABILITIES message.
4.	The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the TBS capabilities supported by the UE in the TBS-ProvideCapabilities IE.
5.	The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the TBS‑RequestLocationInformation IE. If the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP REQUEST LOCATION INFORMATION message.
6.	The UE shall perform and report the code phase measurement for each simulated beacon. If the UE transmits a TBS‑ProvideLocationInformation IE including the transmitterID and codePhase field for the two simulated beacons and the difference between codePhase field values for the two beacons meet the corresponding requirements in Table 11.2.5-3, then the number of successful tests is increased by one. Otherwise the number of failure tests is increased by one.
7.	If the UE message at step 6 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
8.	Repeat steps 1-7 until the confidence level according to Annex D is achieved. For each iteration, at step 1 reselect the PN code assigned to each MBS beacon.
9.	Release the signalling connection.
[bookmark: _Toc27482602][bookmark: _Toc68183859]11.2.4.3	Message contents
Table 11.2.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: TS 36.509 [11] clause 6.9

	Information Element
	Value/remark
	Comment
	Condition

	UE Positioning Technology
	0 0 0 0 0 0 1 0
	MBS
	



Table 11.2.4.3-2: LPP RequestCapabilities
	Information Element
	Value/remark

	tbs‑RequestCapabilities-r13
	TRUE



Table 11.2.4.3-3: LPP RequestLocationInformation
	Derivation Path: TS 36.355 [4] 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
	12
	
	

	                   responseTimeEarlyFix-r12
	Not present
	
	

	                 }
	
	
	

	                 velocityRequest
	FALSE
	
	

	              }
	
	
	

	              Environment
	Not present
	
	

	              locationCoordinateTypes
	Not present
	
	

	              velocityTypes
	Not present
	
	

	            }
	
	
	

	            a-gnss-RequestLocationInformation 
	Not present
	
	

	            otdoa-RequestLocationInformation
	Not present
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not present
	
	

	            sensor-RequestLocationInformation-r13
	Not present
	
	

	            tbs-RequestLocationInformation-r13
            SEQUENCE {
	
	
	

	                 mbsSgnMeasListReq-r13
	TRUE
	
	

	            }
	
	
	

	            wlan-RequestLocationInformation-r13
	Not present
	
	

	            bt-RequestLocationInformation-r13
	Not Present
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 11.2.4.3-4: LPP ProvideLocationInformation
	Derivation Path: TS 36.355 [4] clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      Initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 Acknowledgement
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
	Not present
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	               sensor-ProvideLocationInformation-r13
	Not present
	
	

	               tbs-ProvideLocationInformation-r13
                                                           SEQUENCE {
	
	
	

	                   tbs-MeasurementInformation-r13
                                                           SEQUENCE {
	
	
	

	                       measurementReferenceTime-r13
	
	
	

	                       mbs-SgnMeasList-r13
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             transmitterID-r13
	Present
	
	

	                             codePhase-r13
	Present
	
	

	                             codePhaseRMSError-r13
	
	
	

	                             }
	
	
	

	                       mbs-SgnMeasList-r13
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             transmitterID-r13
	Present
	
	

	                             codePhase-r13
	Present
	
	

	                             codePhaseRMSError-r13
	
	
	

	                             }
	
	
	

	                   }
	
	
	

	                   tbs-Error-r13
	May be present with error reason ‘undefined’ or ‘thereWereNotEnoughMBSBeaconsReceived’
	
	

	               }
	
	
	

	               wlan-ProvideLocationInformation-r13
	Not present
	
	

	               bt-ProvideLocationInformation-r13
	Not present
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482603][bookmark: _Toc68183860]11.2.5	Test requirement
The details of the beacon parameters are in Table 11.2.5-1 and Table 11.2.5-2.
Table 11.2.5-1: General test parameters for the beacons to be simulated for measurement accuracy in Sensitivity test
	Parameter
	Unit
	Value
	Comment

	Number of Beacons
	
	2
	Beacons transmitted in any two beacon slots in the beacon transmission period, but static for the test. Other slots contain no simulated beaconsNote 1

	Centre Frequency
	MHz
	925.977
	

	RF Channel
	N/A
	AWGN
	

	MBS Beacon Configuration
	N/A
	TB1 (2 MHz)
	For details see Annex H

	MBS Packet Type
	N/A
	Type 2
	For details see Annex H\

	Beacon PN Code
	Integer
	Chosen for each beacon from the PN code list for TB1
	Each of the 2 beacons uses a different PN code. For details see Annex HNote 1

	Response time
	Seconds
	12
	Value of Time used in LPP RequestLocationInformation message in Table 11.2.4.3-3

	Note 1: The slots and PN codes are chosen  at random, such that the UE does not and cannot have advanced knowledge of what that slot/PN code might be.



Table 11.2.5-2: MBS Beacon Payload fields, code phase delay difference and transmit powers for the beacons to be simulated for measurement accuracy in sensitivity test
	MBS Tx ID
(See Annex H)
	Slot Index
(See Annex H)
	All Other fields (See Annex H)
	Code phase delay difference between beacons (ms)
	Transmit Power (dBm)

	Equal to Slot number
	Equal to Slot number
	min value
(bit_value = 0)Note 1
	0
	-128

	Note 1: bit_value is the conversion of the binary number represented by the corresponding bits in the payload to decimal.



The MBS code phase measurement accuracy shall fulfil the requirements given in Table 11.2.5-3.
Table 11.2.5-3: Accuracy requirements for Sensitivity scenario
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	1.66  10-4
	2.40  10-4

	Note 1: Provided for reference only
Note 2: To be used for testing



The test tolerances are defined in clauses C.1.4 and C.4.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
[bookmark: _Toc27482604][bookmark: _Toc68183861]11.2A	MBS Sensitivity Measurement Accuracy (Release 14 Onwards)
[bookmark: _Toc27482605][bookmark: _Toc68183862]11.2A.1	Test purpose
Same as defined in clause 11.2.1
[bookmark: _Toc27482606][bookmark: _Toc68183863]11.2A.2	Test applicability
This test applies to all types of E-UTRA UE that supports UE-assisted MBS with LPP Release 14 onwards.
[bookmark: _Toc27482607][bookmark: _Toc68183864]11.2A.3	Minimum conformance requirements
Same as defined in clause 11.2.3 except that the accuracy requirements are:
Table 11.2A.3-1: Accuracy requirements for sensitivity scenario
	MBS Configuration
	Signal Strength (dBm)
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	TB1 (2 MHz)
	-130
	1.66  10-4
	2.35  10-4

	TB2 (5 MHz)
	-130
	6.6  10-5
	9.3  10-5

	Note 1: Provided for reference only
Note 2: To be used for testing



[bookmark: _Toc27482608][bookmark: _Toc68183865]11.2A.4	Test description
[bookmark: _Toc27482609][bookmark: _Toc68183866]11.2A.4.1	Initial conditions
Same as defined in clause 11.2.4.1
[bookmark: _Toc27482610][bookmark: _Toc68183867]11.2A.4.2	Test procedure
Same as defined in clause 11.2.4.2, except step 4a is introduced and step 5 is modified as follows:
4a.	The SS shall send an LPP PROVIDE ASSISTANCE DATA message to provide the MBS assistance data in accordance with TS 37.571-5 [20], and with the values defined therein. If the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
5.	The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the TBS‑RequestLocationInformation IE.
[bookmark: _Toc27482611][bookmark: _Toc68183868]11.2A.4.3	Message contents
Same as defined in clause 11.2.4.3, with the addition of the LPP Provide Assistance Data
Table 11.2A.4.3-5: LPP ProvideAssistanceData
	Derivation Path: TS 36.355 [4] 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 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    provideAssistanceData SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          provideAssistanceData-r9 SEQUENCE {
	
	
	

	            commonIEsProvideAssistanceData
	Not present
	
	

	            a-gnss-ProvideAssistanceData 
	Not present
	
	

	            otdoa-ProvideAssistanceData 
	Not present
	
	

	            epdu-ProvideAssistanceData 
	Not present
	
	

	            sensor-ProvideAssistanceData-r14 
	Not present
	
	Rel-14 onwards

	            tbs-ProvideAssistanceData-r14 SEQUENCE {
	
	
	Rel-14 onwards

	              tbs-AssistanceDataList-r14 SEQUENCE {
	
	
	

	                mbs-AssistanceDataList-r14 SEQUENCE {
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 1 tb1
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 2 tb1
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14 

	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 1 tb2
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 2 tb2
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                }  
	
	
	

	              }
	
	
	

	              tbs-Error-r14
	Not Present
	
	

	            }
	
	
	

	          }
	
	
	

	            wlan-ProvideAssistanceData-r14
	Not Present
	
	Rel-14 onwards

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482612][bookmark: _Toc68183869]11.2A.5	Test requirement
Same as defined in clause 11.2.5, with the beacon parameters set according to the assistance data in TS 37.571-5 [20] clause 8 and with the measurement accuracy requirement in Table 11.2A.5-1. 
Table 11.2A.5-1: Accuracy requirements for Sensitivity scenario
	MBS Configuration
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	TB1 (2 MHz)
	1.66  10-4
	2.40  10-4

	TB2 (5 MHz)
	6.6  10-5
	9.8  10-5

	Note 1: Provided for reference only
Note 2: To be used for testing



[bookmark: _Toc27482613][bookmark: _Toc68183870]11.2B	MBS Sensitivity Measurement Accuracy (NR)
[bookmark: _Toc27482614][bookmark: _Toc68183871]11.2B.1	Test purpose
Same as defined in clause 11.2.1
[bookmark: _Toc27482615][bookmark: _Toc68183872]11.2B.2	Test applicability
This test applies to all types of NR UE that supports UE-assisted MBS with LPP Release 13 onwards.
[bookmark: _Toc27482616][bookmark: _Toc68183873]11.2B.3	Minimum conformance requirements
For NR UE that supports LPP Release 13 only, same as defined in clause 11.2.3. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.2A.3 
[bookmark: _Toc27482617][bookmark: _Toc68183874]11.2B.4	Test description
[bookmark: _Toc27482618][bookmark: _Toc68183875]11.2B.4.1	Initial conditions
Same as defined in clause 11.2.4.1, except in the case of NR UE, step 3 is modified as follows:
3.	Establish a signalling connection according to the generic procedure in TS 38.508-1 [45] clause 4.5.4.
[bookmark: _Toc27482619][bookmark: _Toc68183876]11.2B.4.2	Test procedure
For NR UE that supports LPP Release 13 only, same as defined in clause 11.2.4.2. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.2A.4.2.
[bookmark: _Toc27482620][bookmark: _Toc68183877]11.2B.4.3	Message contents
For NR UE that supports LPP Release 13 only, same as defined in clause 11.2.4.3. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.2A.4.3
[bookmark: _Toc27482621][bookmark: _Toc68183878]11.2B.5	Test requirement
For NR UE that supports LPP Release 13 only, same as defined in clause 11.2.5. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.2A.5
[bookmark: _Toc27482622][bookmark: _Toc68183879]11.3	MBS Nominal Measurement Accuracy (Release 13 only)
[bookmark: _Toc27482623][bookmark: _Toc68183880]11.3.1	Test purpose 
The purpose of this test is to verify that the MBS Code Phase measurement accuracy is within the specified limits under ideal conditions. This test will verify the requirements in clauses 5.3 of 37.171 [39] for MBS measurements. The channel type for this test is AWGN, as specified in clause 4.8.2.1.
[bookmark: _Toc27482624][bookmark: _Toc68183881]11.3.2	Test applicability
This test applies to all types of E-UTRA UE that supports UE-assisted MBS with LPP Release 13 only.
[bookmark: _Toc27482625][bookmark: _Toc68183882]11.3.3	Minimum conformance requirements
The MBS code phase measurement accuracy shall fulfil the requirement given in Table 11.3.3-1. 
Table 11.3.3-1: Accuracy requirements for Nominal scenario
	Signal Strength (dBm)
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	-30
	5.0  10-5
	7. 1  10-5

	Note 1: Provided for reference only
Note 2: To be used for testing




The accuracy requirement for the difference of code phase measurements is derived from the requirement for the code phase measurement accuracy, assuming a scaling factor of  due to the compounding of two error distributions.
The normative reference for this requirement is TS 37.171 [39] clause 5.3 (Nominal) and clause A.4.2.
[bookmark: _Toc27482626][bookmark: _Toc68183883]11.3.4	Test description
[bookmark: _Toc27482627][bookmark: _Toc68183884]11.3.4.1	Initial conditions
Test environment: normal; see Annex G.
1.	Connect SS and MSS to the UE antenna connector or antenna connectors as shown in figures A.6 or A.7.
2.	Switch on the UE.
3.	Establish a signalling connection according to the generic procedure in TS 36.508 [18] clause 4.5.3 (State 3, Generic RB established) on a channel in the Mid EARFCN range.
[bookmark: _Toc27482628][bookmark: _Toc68183885]11.3.4.2	Test procedure
1.	Set the MSS test parameters as specified in clause 11.3.5.
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
3.	The SS shall send an LPP REQUEST CAPABILITIES message.
4.	The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the TBS capabilities supported by the UE in the TBS-ProvideCapabilities IE.
5.	The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the TBS‑RequestLocationInformation IE. If the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP REQUEST LOCATION INFORMATION message.
6.	The UE shall perform and report the code phase measurement for each simulated beacon. If the UE transmits a TBS‑ProvideLocationInformation IE including the transmitterID and codePhase field for the two simulated beacons and the difference between codePhase field values for the two beacons meet the corresponding requirements in Table 11.3.5-3, then the number of successful tests is increased by one. Otherwise the number of failure tests is increased by one.
7.	If the UE message at step 6 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
8.	Repeat steps 1-7 until the confidence level according to Annex D is achieved. For each iteration, at step 1 reselect the PN code assigned to each MBS beacon.
9.	Release the signalling connection.
[bookmark: _Toc27482629][bookmark: _Toc68183886]11.3.4.3	Message contents
Table 11.3.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: TS 36.509 [11] clause 6.9

	Information Element
	Value/remark
	Comment
	Condition

	UE Positioning Technology
	0 0 0 0 0 0 1 0
	MBS
	



Table 11.3.4.3-2: LPP RequestCapabilities
	Information Element
	Value/remark

	tbs‑RequestCapabilities-r13
	TRUE



Table 11.3.4.3-3: LPP RequestLocationInformation
	Derivation Path: TS 36.355 [4] 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
	12
	
	

	                   responseTimeEarlyFix-r12
	Not present
	
	

	                 }
	
	
	

	                 velocityRequest
	FALSE
	
	

	              }
	
	
	

	              Environment
	Not present
	
	

	              locationCoordinateTypes
	Not present
	
	

	              velocityTypes
	Not present
	
	

	            }
	
	
	

	            a-gnss-RequestLocationInformation 
	Not present
	
	

	            otdoa-RequestLocationInformation
	Not present
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not present
	
	

	            sensor-RequestLocationInformation-r13
	Not present
	
	

	            tbs-RequestLocationInformation-r13
            SEQUENCE {
	
	
	

	                 mbsSgnMeasListReq-r13
	TRUE
	
	

	            }
	
	
	

	            wlan-RequestLocationInformation-r13
	Not present
	
	

	            bt-RequestLocationInformation-r13
	Not Present
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 11.3.4.3-4: LPP ProvideLocationInformation
	Derivation Path: TS 36.355 [4] clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      Initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 Acknowledgement
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
	Not present
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	               sensor-ProvideLocationInformation-r13
	Not present
	
	

	               tbs-ProvideLocationInformation-r13
                                                           SEQUENCE {
	
	
	

	                   tbs-MeasurementInformation-r13
                                                           SEQUENCE {
	
	
	

	                       measurementReferenceTime-r13
	
	
	

	                       mbs-SgnMeasList-r13
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             transmitterID-r13
	Present
	
	

	                             codePhase-r13
	Present
	
	

	                             codePhaseRMSError-r13
	
	
	

	                             }
	
	
	

	                       mbs-SgnMeasList-r13
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             transmitterID-r13
	Present
	
	

	                             codePhase-r13
	Present
	
	

	                             codePhaseRMSError-r13
	
	
	

	                             }
	
	
	

	                   }
	
	
	

	                   tbs-Error-r13
	May be present with error reason ‘undefined’ or ‘thereWereNotEnoughMBSBeaconsReceived’
	
	

	               }
	
	
	

	               wlan-ProvideLocationInformation-r13
	Not present
	
	

	               bt-ProvideLocationInformation-r13
	Not present
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482630][bookmark: _Toc68183887]11.3.5	Test requirement
The details of the beacon parameters are in Table 11.3.5-1 and Table 11.3.5-2.
Table 11.3.5-1: General test parameters for the beacons to be simulated for measurement accuracy in Nominal test
	Parameter
	Unit
	Value
	Comment

	Number of Beacons
	
	2
	Beacons transmitted in any two beacon slots in the beacon transmission period, but static for the test. Other slots contain no simulated beaconsNote 1

	Centre Frequency
	MHz
	925.977
	

	RF Channel
	N/A
	AWGN 
	

	MBS Beacon Configuration
	N/A
	TB1 (2 MHz)
	For details see Annex H

	MBS Packet Type
	N/A
	Type 2
	For details see Annex H

	Beacon PN Code
	Integer
	Chosen for each beacon from the PN code list for TB1
	Each of the 2 beacons uses a different PN code. For details see Annex HNote 1

	Response time
	Seconds
	12
	Value of Time used in LPP RequestLocationInformation message in Table 11.3.4.3-3

	Note 1: The slots and PN codes are chosen  at random, such that the UE does not and cannot have advanced knowledge of what that slot/PN code might be.



Table 11.3.5-2: MBS Beacon Payload fields, code phase delay difference and transmit powers for the beacons to be simulated for measurement accuracy in Nominal test
	MBS Tx ID 
(See Annex H)
	Slot Index
(See Annex H)
	All Other fields (See Annex H)
	Code phase delay difference between beacons (ms)
	Transmit Power (dBm)

	Equal to Slot number
	Equal to Slot number
	min value
(bit_value = 0)Note 1
	0
	-30

	Note: bit_value is the conversion of the binary number represented by the corresponding bits in the payload to decimal.



The MBS code phase measurement accuracy shall fulfil the requirements given in Table 11.3.5-3. 
Table 11.3.5-3: Accuracy requirements for Nominal scenario
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	5.0  10-5
	7. 6  10-5

	Note 1: Provided for reference only
Note 2: To be used for testing



The test tolerances are defined in clauses C.1.4 and C.4.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
[bookmark: _Toc27482631][bookmark: _Toc68183888]11.3A	MBS Nominal Measurement Accuracy (Release 14 Onwards)
[bookmark: _Toc27482632][bookmark: _Toc68183889]11.3A.1	Test purpose
Same as defined in clause 11.3.1
[bookmark: _Toc27482633][bookmark: _Toc68183890]11.3A.2	Test applicability
This test applies to all types of E-UTRA UE supports UE-assisted MBS with LPP Release 14 onwards.
[bookmark: _Toc27482634][bookmark: _Toc68183891]11.3A.3	Minimum conformance requirements
Same as defined in clause 11.3.3 except that the accuracy requirements are:
Table 11.3A.3-1: Accuracy requirements for Nominal scenario
	MBS Configuration
	Signal Strength (dBm)
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	TB1 (2 MHz)
	-30
	5.0  10-5
	7.1  10-5

	TB2 (5 MHz)
	-30
	2.0  10-5
	2.8  10-5

	Note 1:	Provided for reference only.
Note 2:	To be used for testing.



[bookmark: _Toc27482635][bookmark: _Toc68183892]11.3A.4	Test description
[bookmark: _Toc27482636][bookmark: _Toc68183893]11.3A.4.1	Initial conditions
Same as defined in clause 11.3.4.1
[bookmark: _Toc27482637][bookmark: _Toc68183894]11.3A.4.2	Test procedure
Same as defined in clause 11.3.4.2, except step 4a is introduced and step 5 is modified as follows:
4a.	The SS shall send an LPP PROVIDE ASSISTANCE DATA message to provide the MBS assistance data in accordance with TS 37.571-5 [20], and with the values defined therein. If the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
5.	The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the TBS‑RequestLocationInformation IE.
[bookmark: _Toc27482638][bookmark: _Toc68183895]11.3A.4.3	Message contents
Same as defined in clause 11.3.4.3, with the addition of the LPP Provide Assistance Data.
Table 11.3A.4.3-5: LPP ProvideAssistanceData
	Derivation Path: TS 36.355 [4] 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 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    provideAssistanceData SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          provideAssistanceData-r9 SEQUENCE {
	
	
	

	            commonIEsProvideAssistanceData
	Not present
	
	

	            a-gnss-ProvideAssistanceData
	Not present
	
	

	            otdoa-ProvideAssistanceData
	Not present
	
	

	            epdu-ProvideAssistanceData
	Not present
	
	

	            sensor-ProvideAssistanceData-r14
	Not present
	
	Rel-14 onwards

	            tbs-ProvideAssistanceData-r14 SEQUENCE {
	
	
	Rel-14 onwards

	              tbs-AssistanceDataList-r14 SEQUENCE {
	
	
	

	                mbs-AssistanceDataList-r14 SEQUENCE {
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 1 tb1
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 2 tb1
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 1 tb2  
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 2 tb2  
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                }  
	
	
	

	              }
	
	
	

	              tbs-Error-r14
	Not Present
	
	

	            }
	
	
	

	          }
	
	
	

	            wlan-ProvideAssistanceData-r14
	Not Present
	
	Rel-14 onwards

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482639][bookmark: _Toc68183896]11.3A.5	Test requirement
Same as defined in clause 11.3.5, with the beacon parameters set according to the assistance data in TS 37.571-5 [20] clause 8 and with the measurement accuracy requirement in Table 11.3A.5-1. 
Table 11.3A.5-1: Accuracy requirements for Nominal scenario
	MBS Configuration
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	TB1 (2 MHz)
	5.0  10-5
	7.6  10-5

	TB2 (5 MHz)
	2.0  10-5
	3.3  10-5

	Note 1:	Provided for reference only.
Note 2:	To be used for testing.



[bookmark: _Toc27482640][bookmark: _Toc68183897]11.3B	MBS Nominal Measurement Accuracy (NR)
[bookmark: _Toc27482641][bookmark: _Toc68183898]11.3B.1	Test purpose
Same as defined in clause 11.3.1
[bookmark: _Toc27482642][bookmark: _Toc68183899]11.3B.2	Test applicability
This test applies to all types of NR UE that supports UE-assisted MBS with LPP Release 13 onwards.
[bookmark: _Toc27482643][bookmark: _Toc68183900]11.3B.3	Minimum conformance requirements
For NR UE that supports LPP Release 13 only, same as defined in clause 11.3.3. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.3A.3 
[bookmark: _Toc27482644][bookmark: _Toc68183901]11.3B.4	Test description
[bookmark: _Toc27482645][bookmark: _Toc68183902]11.3B.4.1	Initial conditions
Same as defined in clause 11.3.4.1, except in the case of NR UE, step 3 is modified as follows:
3.	Establish a signalling connection according to the generic procedure in TS 38.508-1 [45] clause 4.5.4.
[bookmark: _Toc27482646][bookmark: _Toc68183903]11.3B.4.2	Test procedure
For NR UE that supports LPP Release 13 only, same as defined in clause 11.3.4.2. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.3A.4.2
[bookmark: _Toc27482647][bookmark: _Toc68183904]11.3B.4.3	Message contents
For NR UE that supports LPP Release 13 only, same as defined in clause 11.3.4.3. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.3A.4.3
[bookmark: _Toc27482648][bookmark: _Toc68183905]11.3B.5	Test requirement
For NR UE that supports LPP Release 13 only, same as defined in clause 11.3.5. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.3A.5
[bookmark: _Toc27482649][bookmark: _Toc68183906]11.4	MBS Dynamic Range Measurement Accuracy (Release 13 only)
[bookmark: _Toc27482650][bookmark: _Toc68183907]11.4.1	Test purpose 
The purpose of this test is to verify that the MBS Code Phase measurement accuracy is within the specified limits under maximum dynamic range conditions. This test will verify the requirements in clauses 5.4 of TS 37.171 [39] for MBS measurements. The channel type for this test is AWGN, as specified in clause 4.8.2.1. 
[bookmark: _Toc27482651][bookmark: _Toc68183908]11.4.2	Test applicability
This test applies to all types of E-UTRA UE that supports UE-assisted MBS with LPP Release 13 only.
[bookmark: _Toc27482652][bookmark: _Toc68183909]11.4.3	Minimum conformance requirements
The MBS code phase measurement accuracy shall fulfil the requirements given in Table 11.4.3-1. 
Table 11.4.3-1: Accuracy requirements for Dynamic Range scenario
	Signal Strength (dBm)
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	-30
	5.0  10-5
	7. 1  10-5

	-130
	1.66  10-4
	2.35  10-4

	Note 1: Provided for reference only
Note 2: To be used for testing




The accuracy requirement for the difference of code phase measurements is derived from the requirement for the code phase measurement accuracy, assuming a scaling factor of  due to the compounding of two error distributions.
The normative reference for this requirement is TS 37.171 [39] clause 5.4 (Dynamic Range) and clause A.4.2.
[bookmark: _Toc27482653][bookmark: _Toc68183910]11.4.4	Test description
[bookmark: _Toc27482654][bookmark: _Toc68183911]11.4.4.1	Initial conditions
Test environment: normal; see Annex G.
1.	Connect SS and MSS to the UE antenna connector or antenna connectors as shown in figures A.6 or A.7.
2.	Switch on the UE.
3.	Establish a signalling connection according to the generic procedure in TS 36.508 [18] clause 4.5.3 (State 3, Generic RB established) on a channel in the Mid EARFCN range.
[bookmark: _Toc27482655][bookmark: _Toc68183912]11.4.4.2	Test procedure
1.	Set the MSS test parameters as specified in clause 11.4.5.
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
3.	The SS shall send an LPP REQUEST CAPABILITIES message.
4.	The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the TBS capabilities supported by the UE in the TBS-ProvideCapabilities IE.
5.	The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the TBS‑RequestLocationInformation IE. If the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP REQUEST LOCATION INFORMATION message.
6.	The UE shall perform and report the code phase measurement for each simulated beacon. If the UE transmits a TBS‑ProvideLocationInformation IE including the transmitterID and codePhase field for the four simulated beacons and the difference between codePhase field values for the two high power beacons and the difference in the codePhase field values for the two low power beacons meet the corresponding requirements in Table 11.4.5-3, then the number of successful tests is increased by one. Otherwise the number of failure tests is increased by one.
7.	If the UE message at step 6 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
8.	Repeat steps 1-7 until the confidence level according to Annex D is achieved. For each iteration, at step 1 reselect the PN code assigned to each MBS beacon.
9.	Release the signalling connection.
[bookmark: _Toc27482656][bookmark: _Toc68183913]11.4.4.3	Message contents
Table 11.4.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: TS 36.509 [11] clause 6.9

	Information Element
	Value/remark
	Comment
	Condition

	UE Positioning Technology
	0 0 0 0 0 0 1 0
	MBS
	



Table 11.4.4.3-2: LPP RequestCapabilities
	Information Element
	Value/remark

	tbs‑RequestCapabilities-r13
	TRUE



Table 11.4.4.3-3: LPP RequestLocationInformation
	Derivation Path: TS 36.355 [4] 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
	12
	
	

	                   responseTimeEarlyFix-r12
	Not present
	
	

	                 }
	
	
	

	                 velocityRequest
	FALSE
	
	

	              }
	
	
	

	              Environment
	Not present
	
	

	              locationCoordinateTypes
	Not present
	
	

	              velocityTypes
	Not present
	
	

	            }
	
	
	

	            a-gnss-RequestLocationInformation 
	Not present
	
	

	            otdoa-RequestLocationInformation
	Not present
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not present
	
	

	            sensor-RequestLocationInformation-r13
	Not present
	
	

	            tbs-RequestLocationInformation-r13
            SEQUENCE {
	
	
	

	                 mbsSgnMeasListReq-r13
	TRUE
	
	

	            }
	
	
	

	            wlan-RequestLocationInformation-r13
	Not present
	
	

	            bt-RequestLocationInformation-r13
	Not Present
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 11.4.4.3-4: LPP ProvideLocationInformation
	Derivation Path: TS 36.355 [4] clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      Initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 Acknowledgement
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
	Not present
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	               sensor-ProvideLocationInformation-r13
	Not present
	
	

	               tbs-ProvideLocationInformation-r13
                                                           SEQUENCE {
	
	
	

	                   tbs-MeasurementInformation-r13
                                                           SEQUENCE {
	
	
	

	                       measurementReferenceTime-r13
	
	
	

	                       mbs-SgnMeasList-r13
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             transmitterID-r13
	Present
	
	

	                             codePhase-r13
	Present
	
	

	                             codePhaseRMSError-r13
	
	
	

	                             }
	
	
	

	                       mbs-SgnMeasList-r13
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             transmitterID-r13
	Present
	
	

	                             codePhase-r13
	Present
	
	

	                             codePhaseRMSError-r13
	
	
	

	                             }
	
	
	

	                       mbs-SgnMeasList-r13
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             transmitterID-r13
	Present
	
	

	                             codePhase-r13
	Present
	
	

	                             codePhaseRMSError-r13
	
	
	

	                             }
	
	
	

	                       mbs-SgnMeasList-r13
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             transmitterID-r13
	Present
	
	

	                             codePhase-r13
	Present
	
	

	                             codePhaseRMSError-r13
	
	
	

	                             }
	
	
	

	                   }
	
	
	

	                   tbs-Error-r13
	May be present with error reason ‘undefined’ or ‘thereWereNotEnoughMBSBeaconsReceived’
	
	

	               }
	
	
	

	               wlan-ProvideLocationInformation-r13
	Not present
	
	

	               bt-ProvideLocationInformation-r13
	Not present
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482657][bookmark: _Toc68183914]11.4.5	Test requirement
The details of the beacon parameters are in Table 11.4.5-1 and Table 11.4.5-2. 
Table 11.4.5-1: General test parameters for the beacons to be simulated for measurement accuracy in Dynamic Range test
	Parameter
	Unit
	Value
	Comment

	Number of Beacons
	
	4
	Beacons 1 to 4. Transmitted in any four consecutive beacon slots in the beacon transmission period, but static for the test. Other slots contain no simulated beaconsNote 1

	Centre Frequency
	MHz
	925.977
	

	RF Channel
	N/A
	AWGN 
	

	MBS Beacon Configuration
	N/A
	TB1 (2 MHz)
	For details see Annex H

	MBS Packet Type
	N/A
	Type 2
	For details see Annex H

	Beacon PN Code
	Integer
	Chosen for each beacon from the PN code list for TB1
	Each of the 4 beacons uses a different PN code. For details see Annex HNote 1

	Response time
	Seconds
	12
	Value of Time used in LPP RequestLocationInformation message in Table 11.4.4.3-3

	Note 1: The slots and PN codes are chosen  at random, such that the UE does not and cannot have advanced knowledge of what that slot/PN code might be.



Table 11.4.5-2: MBS Beacon Payload fields, code phase delay difference and transmit powers for the beacons to be simulated for measurement accuracy in Dynamic Range test
	Beacon
	MBS Tx ID
(See Annex H)
	Slot Index
(See Annex H)
	All Other fields (See Annex H)
	Code phase delay difference between beacons (ms)
	Transmit Power (dBm)

	1
	Equal to Slot number
	Equal to Slot number
	min value
(bit_value = 0)Note 1
	Beacon 1 to beacon 3: 0 Note 2
	-30 (high power)

	2
	Equal to Slot number
	Equal to Slot number
	min value
(bit_value = 0)Note 1
	Beacon 2 to beacon 4: 0 Note 2
	-128 (low power)

	3
	Equal to Slot number
	Equal to Slot number
	min value
(bit_value = 0)Note 1
	Beacon 1 to beacon 3: 0 Note 2
	-30 (high power)

	4
	Equal to Slot number
	Equal to Slot number
	min value
(bit_value = 0)Note 1
	Beacon 2 to beacon 4: 0 Note 2
	-128 (low power)

	Note 1: bit_value is the conversion of the binary number represented by the corresponding bits in the payload to decimal.
Note 2: The code phase delay difference between beacon 1 and 3 and beacon 2 and 4 shall be set to some non-zero value.



The MBS code phase measurement accuracy shall fulfil the requirements given in Table 11.4.5-3. 
[bookmark: _Ref446426347]Table 11.4.5-3: Accuracy requirements for Dynamic Range scenario
	Beacon Signal Strength
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	High Power 
(-30 dBm)
	5.0  10-5
	7. 6  10-5

	Low Power 
 (-130 dBm)
	1.66  10-4
	2.40  10-4

	Note 1: Provided for reference only
Note 2: To be used for testing



The test tolerances are defined in clauses C.1.4 and C.4.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
[bookmark: _Toc27482658][bookmark: _Toc68183915]11.4A	MBS Dynamic Range Measurement Accuracy (Release 14 Onwards)
[bookmark: _Toc27482659][bookmark: _Toc68183916]11.4A.1	Test purpose
Same as defined in clause 11.4.1
[bookmark: _Toc27482660][bookmark: _Toc68183917]11.4A.2	Test applicability
This test applies to all types of E-UTRA UE that supports UE-assisted MBS with LPP Release 14 onwards.
[bookmark: _Toc27482661][bookmark: _Toc68183918]11.4A.3	Minimum conformance requirements
Same as defined in clause 11.4.3 except that the accuracy requirements are:
Table 11.4A.3-1: Accuracy requirements for Dynamic Range scenario
	MBS Configuration
	Signal Strength (dBm)
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	TB1 (2 MHz)
	-30
	5.0  10-5
	7.1  10-5

	
	-130
	1.66  10-4
	2.35  10-4

	TB2 (5 MHz)
	-30
	2.0  10-5
	2.8  10-5

	
	-130
	6.6  10-5
	9.3  10-5

	Note 1:	Provided for reference only.
Note 2:	To be used for testing.



[bookmark: _Toc27482662][bookmark: _Toc68183919]11.4A.4	Test description
[bookmark: _Toc27482663][bookmark: _Toc68183920]11.4A.4.1	Initial conditions
Same as defined in clause 11.4.4.1
[bookmark: _Toc27482664][bookmark: _Toc68183921]11.4A.4.2	Test procedure
Same as defined in clause 11.4.4.2, except step 4a is introduced and step 5 is modified as follows:
4a.	The SS shall send an LPP PROVIDE ASSISTANCE DATA message to provide the MBS assistance data in accordance with TS 37.571-5 [20], and with the values defined therein. If the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
5.	The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the TBS‑RequestLocationInformation IE.
[bookmark: _Toc27482665][bookmark: _Toc68183922]11.4A.4.3	Message contents
Same as defined in clause 11.4.4.3, with the addition of the LPP Provide Assistance Data.
Table 11.4A.4.3-5: LPP ProvideAssistanceData
	Derivation Path: TS 36.355 [4] 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 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    provideAssistanceData SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          provideAssistanceData-r9 SEQUENCE {
	
	
	

	            commonIEsProvideAssistanceData
	Not present
	
	

	            a-gnss-ProvideAssistanceData 
	Not present
	
	

	            otdoa-ProvideAssistanceData 
	Not present
	
	

	            epdu-ProvideAssistanceData 
	Not present
	
	

	            sensor-ProvideAssistanceData-r14
	Not present
	
	Rel-14 onwards

	            tbs-ProvideAssistanceData-r14 SEQUENCE {
	
	
	Rel-14 onwards

	              tbs-AssistanceDataList-r14 SEQUENCE {
	
	
	

	                mbs-AssistanceDataList-r14 SEQUENCE {
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 1 tb1
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 2 tb1
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 3 tb1
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 4 tb1
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 1 tb2
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 2 tb2
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 3 tb2
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 4 tb2
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	              tbs-Error-r14
	Not Present
	
	

	            }
	
	
	

	          }
	
	
	

	            wlan-ProvideAssistanceData-r14
	Not Present
	
	Rel-14 onwards

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482666][bookmark: _Toc68183923]11.4A.5	Test requirement
Same as defined in clause 11.4.5, with the beacon parameters set according to the assistance data in TS 37.571-5 [20] clause 8 and with the measurement accuracy requirementsin Table 114A.5-1.
Table 11.4A.5-1: Accuracy requirements for Dynamic Range scenario
	MBS Configuration
	Beacon Signal Strength
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	TB1 (2 MHz)
	High Power
(-30 dBm)
	5.0  10-5
	7.6  10-5

	
	Low Power
 (-130 dBm)
	1.66  10-4
	2.40  10-4

	TB2 (5 MHz)
	High Power
(-30 dBm)
	2.0  10-5
	3.3  10-5

	
	Low Power
 (-130 dBm)
	6.6  10-5
	9.8  10-5

	Note 1: Provided for reference only
Note 2: To be used for testing



[bookmark: _Toc27482667][bookmark: _Toc68183924]11.4B	MBS Dynamic Range Measurement Accuracy (NR)
[bookmark: _Toc27482668][bookmark: _Toc68183925]11.4B.1	Test purpose
Same as defined in clause 11.4.1
[bookmark: _Toc27482669][bookmark: _Toc68183926]11.4B.2	Test applicability
This test applies to all types of NR UE that supports UE-assisted MBS with LPP Release 13 onwards.
[bookmark: _Toc27482670][bookmark: _Toc68183927]11.4B.3	Minimum conformance requirements
For NR UE that supports LPP Release 13 only, same as defined in clause 11.4.3. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.4A.3 
[bookmark: _Toc27482671][bookmark: _Toc68183928]11.4B.4	Test description
[bookmark: _Toc27482672][bookmark: _Toc68183929]11.4B.4.1	Initial conditions
Same as defined in clause 11.4.4.1, except in the case of NR UE, step 3 is modified as follows:
3.	Establish a signalling connection according to the generic procedure in TS 38.508-1 [45] clause 4.5.4.
[bookmark: _Toc27482673][bookmark: _Toc68183930]11.4B.4.2	Test procedure
For NR UE that supports LPP Release 13 only, same as defined in clause 11.4.4.2. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.4A.4.2 
[bookmark: _Toc27482674][bookmark: _Toc68183931]11.4B.4.3	Message contents
For NR UE that supports LPP Release 13 only, same as defined in clause 11.4.4.3. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.4A.4.3
[bookmark: _Toc27482675][bookmark: _Toc68183932]11.4B.5	Test requirement
For NR UE that supports LPP Release 13 only, same as defined in clause 11.4.5. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.4A.5
[bookmark: _Toc27482676][bookmark: _Toc68183933]11.5	MBS Measurement Accuracy in Multipath (Release 13 only)
[bookmark: _Toc27482677][bookmark: _Toc68183934]11.5.1	Test purpose 
The purpose of this test is to verify that the MBS Code Phase measurement accuracy is within the specified limits in a multipath environment. This test will verify the requirements in clause 5.5 of TS 37.171 [39] for MBS measurements. The channel type for the test is EPA 5 Hz, as specified in clause 4.8.2.2. 
[bookmark: _Toc27482678][bookmark: _Toc68183935]11.5.2	Test applicability
This test applies to all types of E-UTRA UE that supports UE-assisted MBS with LPP Release 13 only.
[bookmark: _Toc27482679][bookmark: _Toc68183936]11.5.3	Minimum conformance requirements
The MBS code phase measurement accuracy shall fulfil the requirements in Table 11.5.3-1.
Table 11.5.3-1: Accuracy requirements for Multipath scenario
	Direct Path Signal Strength (dBm)
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	-30
	1.66  10-4
	2.35  10-4

	Note 1: Provided for reference only
Note 2: To be used for testing




The accuracy requirement for the difference of code phase measurements is derived from the requirement for the code phase measurement accuracy, assuming a scaling factor of  due to the compounding of two error distributions.
The normative reference for this requirement is TS 37.171 [39] clause 5.5 (Multipath) and clause A.4.3.
[bookmark: _Toc27482680][bookmark: _Toc68183937]11.5.4	Test description
[bookmark: _Toc27482681][bookmark: _Toc68183938]11.5.4.1	Initial conditions
Test environment: normal; see Annex G.
1.	Connect SS and MSS to the UE antenna connector or antenna connectors as shown in figures A.6 or A.7.
2.	Switch on the UE.
3.	Establish a signalling connection according to the generic procedure in TS 36.508 [18] clause 4.5.3 (State 3, Generic RB established) on a channel in the Mid EARFCN range.
[bookmark: _Toc27482682][bookmark: _Toc68183939]11.5.4.2	Test procedure
1.	Set the MSS test parameters as specified in clause 11.5.5.
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
3.	The SS shall send an LPP REQUEST CAPABILITIES message.
4.	The UE shall transmit an LPP PROVID CAPABILITIES message indicating the TBS capabilities supported by the UE in the TBS-ProvideCapabilities IE.
5.	The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the TBS‑RequestLocationInformation. If the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP REQUEST LOCATION INFORMATION message.
6.	The UE shall perform and report the code phase measurement for each simulated beacon. If the UE transmits a TBS‑ProvideLocationInformation IE including the transmitterID and codePhase field for the two simulated and the difference between codePhase field values for the two beacons meets the requirement in Table 11.5.5-3, then the number of successful tests is increased by one. Otherwise the number of failure tests is increased by one.
7.	If the UE message at step 6 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
8.	Repeat steps 1-7 until the confidence level according to Annex D is achieved. For each iteration, at step 1 reselect the PN code assigned to each MBS beacon.
9.	Release the signalling connection.
[bookmark: _Toc27482683][bookmark: _Toc68183940]11.5.4.3	Message contents
Table 11.5.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: TS 36.509 [11] clause 6.9

	Information Element
	Value/remark
	Comment
	Condition

	UE Positioning Technology
	0 0 0 0 0 0 1 0
	MBS
	



Table 11.5.4.3-2: LPP Request Capabilities
	Information Element
	Value/remark

	tbs‑RequestCapabilities-r13
	TRUE



Table 11.5.4.3-3: LPP RequestLocationInformation
	Derivation Path: TS 36.355 [4] 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
	12
	
	

	                   responseTimeEarlyFix-r12
	Not present
	
	

	                 }
	
	
	

	                 velocityRequest
	FALSE
	
	

	              }
	
	
	

	              Environment
	Not present
	
	

	              locationCoordinateTypes
	Not present
	
	

	              velocityTypes
	Not present
	
	

	            }
	
	
	

	            a-gnss-RequestLocationInformation 
	Not present
	
	

	            otdoa-RequestLocationInformation
	Not present
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not present
	
	

	            sensor-RequestLocationInformation-r13
	Not present
	
	

	            tbs-RequestLocationInformation-r13
            SEQUENCE {
	
	
	

	                 mbsSgnMeasListReq-r13
	TRUE
	
	

	            }
	
	
	

	            wlan-RequestLocationInformation-r13
	Not present
	
	

	            bt-RequestLocationInformation-r13
	Not Present
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 11.5.4.3-4: LPP ProvideLocationInformation
	Derivation Path: TS 36.355 [4] clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      Initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 Acknowledgement
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
	Not present
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	               sensor-ProvideLocationInformation-r13
	Not present
	
	

	               tbs-ProvideLocationInformation-r13
                                                           SEQUENCE {
	
	
	

	                   tbs-MeasurementInformation-r13
                                                           SEQUENCE {
	
	
	

	                       measurementReferenceTime-r13
	
	
	

	                       mbs-SgnMeasList-r13
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             transmitterID-r13
	Present
	
	

	                             codePhase-r13
	Present
	
	

	                             codePhaseRMSError-r13
	
	
	

	                             }
	
	
	

	                       mbs-SgnMeasList-r13
                                         SEQUENCE (SIZE(n)) {
	
	
	

	                             transmitterID-r13
	Present
	
	

	                             codePhase-r13
	Present
	
	

	                             codePhaseRMSError-r13
	
	
	

	                             }
	
	
	

	                   }
	
	
	

	                   tbs-Error-r13
	May be present with error reason ‘undefined’ or ‘thereWereNotEnoughMBSBeaconsReceived’
	
	

	               }
	
	
	

	               wlan-ProvideLocationInformation-r13
	Not present
	
	

	               bt-ProvideLocationInformation-r13
	Not present
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482684][bookmark: _Toc68183941]11.5.5	Test requirement
The details of the beacon parameters are in Table 11.5.5-1 and Table 11.5.5-2. 
Table 11.5.5-1: General test parameters for the beacons to be simulated for measurement accuracy in Multipath test
	Parameter
	Unit
	Value
	Comment

	Number of beacons
	Integer
	2
	Beacons transmitted in the any two beacon slots in the beacon transmission period, but static for the test. Other slots contain no simulated beacons.Note 1

	Centre Frequency
	MHz
	925.977
	

	RF Channel
	N/A
	EPA 5 Hz
	

	MBS Beacon Configuration
	N/A
	TB1 (2 MHz)
	For details see Annex H

	MBS Packet Type
	N/A
	Type 2
	For details see Annex H

	Beacon PN Code
	Integer
	Chosen for each beacon from the PN code list for TB1
	Each of the 2 beacons uses a different PN code For details see Annex HNote 1

	Response time
	Seconds
	12
	Value of Time used in LPP RequestLocationInformation message in Table 11.5.4.3-3

	Note 1: The slots and PN codes are chosen at random, such that the UE does not and cannot have advanced knowledge of what that slot/PN code might be.



Table 11.5.5-2: MBS Beacon Payload fields, and code phase delay difference and transmit powers for the beacons to be simulated for measurement accuracy in Multipath test
	MBS Tx ID
(See Annex H)
	Slot Index
(See Annex H)
	All Other fields
(See Annex H)
	Code phase delay difference between beacons (ms)
	Transmit Power (dBm)

	Equal to Slot number
	Equal to Slot number
	min value
(bit_value = 0)Note 1
	0
	-30

	Note 1: bit_value is the conversion of the binary number represented by the corresponding bits in the payload to decimal.



The MBS code phase measurement accuracy shall fulfil the requirements in Table 11.5.5-3.
Table 11.5.5-3: Accuracy requirements for Multipath scenario
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	1.66  10-4
	2.40  10-4

	Note 1: Provided for reference only
Note 2: To be used for testing



The test tolerances are defined in clauses C.1.4 and C.4.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
[bookmark: _Toc27482685][bookmark: _Toc68183942]11.5A	MBS Measurement Accuracy in Multipath (Release 14 Onwards)
[bookmark: _Toc27482686][bookmark: _Toc68183943]11.5A.1	Test purpose
Same as defined in clause 11.5.1
[bookmark: _Toc27482687][bookmark: _Toc68183944]11.5A.2	Test applicability
This test applies to all types of E-UTRA UE that supports UE-assisted MBS with LPP Release 14 onwards.
[bookmark: _Toc27482688][bookmark: _Toc68183945]11.5A.3	Minimum conformance requirements
Same as defined in clause 11.5.3
[bookmark: _Toc27482689][bookmark: _Toc68183946]11.5A.4	Test description
[bookmark: _Toc27482690][bookmark: _Toc68183947]11.5A.4.1	Initial conditions
Same as defined in clause 11.5.4.1
[bookmark: _Toc27482691][bookmark: _Toc68183948]11.5A.4.2	Test procedure
Same as defined in clause 11.5.4.2, except step 4a is introduced and step 5 is modified as follows:
4a.	The SS shall send an LPP PROVIDE ASSISTANCE DATA message to provide the MBS assistance data in accordance with TS 37.571-5 [20], and with the values defined therein. If the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
5.	The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the TBS RequestLocationInformation.
[bookmark: _Toc27482692][bookmark: _Toc68183949]11.5A.4.3	Message contents
Same as defined in clause 11.5.4.3, with the addition of the LPP Provide Assistance Data.
Table 11.5A.4.3-5: LPP ProvideAssistanceData
	Derivation Path: TS 36.355 [4] 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 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	    provideAssistanceData SEQUENCE {
	
	
	

	      criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	          provideAssistanceData-r9 SEQUENCE {
	
	
	

	            commonIEsProvideAssistanceData
	Not present
	
	

	            a-gnss-ProvideAssistanceData 
	Not present
	
	

	            otdoa-ProvideAssistanceData 
	Not present
	
	

	            epdu-ProvideAssistanceData 
	Not present
	
	

	            sensor-ProvideAssistanceData-r14
	Not present
	
	Rel-14 onwards

	            tbs-ProvideAssistanceData-r14 SEQUENCE {
	
	
	Rel-14 onwards

	              tbs-AssistanceDataList-r14 SEQUENCE {
	
	
	

	                mbs-AssistanceDataList-r14 SEQUENCE {
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 1 tb1  
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 2 tb1
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 1 tb2
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                  mbs-AssistanceDataElement-r14
                                                               SEQUENCE {
	
	Beacon 2 tb2
	

	                    mbs-AlmanacAssistance-r14
	Not Present
	
	

	                    mbs-AcquisitionAssistance-r14
	As defined in TS 37.571-5 [20], clause 8
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	              tbs-Error-r14
	Not Present
	
	

	            }
	
	
	

	          }
	
	
	

	            wlan-ProvideAssistanceData-r14
	Not Present
	
	Rel-14 onwards

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482693][bookmark: _Toc68183950]11.5A.5	Test requirement
Same as defined in clause 11.5.5, with the beacon parameters set according to the assistance data in TS 37.571-5 [20] clause 8.
[bookmark: _Toc27482694][bookmark: _Toc68183951]11.5B	MBS Measurement Accuracy in Multipath (NR)
[bookmark: _Toc27482695][bookmark: _Toc68183952]11.5B.1	Test purpose
Same as defined in clause 11.5.1.
[bookmark: _Toc27482696][bookmark: _Toc68183953]11.5B.2	Test applicability
This test applies to all types of NR UE that supports UE-assisted MBS with LPP Release 13 onwards.
[bookmark: _Toc27482697][bookmark: _Toc68183954]11.5B.3	Minimum conformance requirements
Same as defined in clause 11.5.3.
[bookmark: _Toc27482698][bookmark: _Toc68183955]11.5B.4	Test description
[bookmark: _Toc27482699][bookmark: _Toc68183956]11.5B.4.1	Initial conditions
For NR UE that supports LPP Release 13 only, same as defined in clause 11.5.4.1. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.5A.4.1.
[bookmark: _Toc27482700][bookmark: _Toc68183957]11.5B.4.2	Test procedure
For NR UE that supports LPP Release 13 only, same as defined in clause 11.5.4.2. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.5A.4.2.
[bookmark: _Toc27482701][bookmark: _Toc68183958]11.5B.4.3	Message contents
For NR UE that supports LPP Release 13 only, same as defined in clause 11.5.4.3. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.5A.4.3.
[bookmark: _Toc27482702][bookmark: _Toc68183959]11.5B.5	Test requirement
For NR UE that supports LPP Release 13 only, same as defined in clause 11.5.5. For NR UE that supports LPP Release 14 onwards, same as defined in clause 11.5A.5.
[bookmark: _Toc27482703][bookmark: _Toc68183960]12	E-UTRA WLAN and BLE measurement requirements
[bookmark: _Toc27482704][bookmark: _Toc68183961]12.0	General
This clause defines the minimum performance requirements for WLAN and/or BLE FDD and TDD E-UTRA UEs and NR UEs. Details for NR UEs  are FFS.
[bookmark: _Toc27482705][bookmark: _Toc68183962]12.1	WLAN Access Point Identification and Reporting Delay
[bookmark: _Toc27482706][bookmark: _Toc68183963]12.1.1	WLAN AP Identification and reporting delay under nominal conditions
[bookmark: _Toc27482707][bookmark: _Toc68183964]12.1.1.1	Test purpose
The purpose of this test is to verify that the E-UTRAN UE WLAN AP measurements fulfil the performance requirements for WLAN AP identification under nominal conditions in TS 37.171 [39] clause 7.3 and reporting delay in TS 37.171 [39] clause 4.3.
[bookmark: _Toc27482708][bookmark: _Toc68183965]12.1.1.2	Test applicability
This test applies to all types of E-UTRA UE that support LPP release 14 and forward and WLAN positioning. Optionally, this test can be run by LPP release 13 UEs.
[bookmark: _Toc27482709][bookmark: _Toc68183966]12.1.1.3	Minimum conformance requirements
Under nominal conditions of the WLAN signal, the UE shall be able to identify 6 WLAN APs. The minimum requirements for Nominal conditions are shown in Table 12.1.1.3-1. In these requirements, AWGN channel model is used and the signal level is above the noise floor.
Table 12.1.1.3-1: Requirements for WLAN Access Point Identification under Nominal conditions
	Number of WLAN APs
	Signal Strength (dBm)
	% of reported Access Points

	6
	-60
	90



For LTE, the WLAN measurement time is defined as the time starting from the moment that the UE has received the LPP message of type REQUEST LOCATION INFORMATION, and ending when the UE starts sending the LPP message of type PROVIDE LOCATION INFORMATION on the Uu interface. The response times specified for all test cases are based on new measurements unless otherwise stated, i.e. the UE shall not re use any information on measurements or other aiding data that was previously acquired or calculated and stored internally in the UE. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' has been defined in TS 36.509 [11] clause 6.9 for the purpose of deleting this information. No WLAN assistance data is provided to the UE.
The signals from the WLAN APs shall be available at the UE for the duration of the measurement time. Each WLAN AP transmits a beacon signal with a beacon interval smaller or equal to 102.4 ms. The beacon frames from different access points shall be transmitted in different time slots or non-overlapping frequency channels. The beacon frames have variable time duration of ~1ms.
The WLAN Measurement Reporting Delay is given as:

 sec
where:

 is the total time for detecting and measuring the WLAN Access Points

 is the elapsed time from the trigger of the measurement to the start of the first WLAN transmission period and is shown in Figure 12.1.1.3-1.


Figure 12.1.1.3-1: Illustration of the WLAN Measurement Time

The normative reference for the WLAN reporting delay requirement is 3GPP TS 37.171 [39] clause 4.3 and the normative reference for the WLAN AP Identification under nominal conditions requirement is 3GPP TS 37.171 [39] clause 7.3.
[bookmark: _Toc27482710][bookmark: _Toc68183967]12.1.1.4	Test description
There is one active LTE cell and 6 WLAN APs transmitting beacon signals at least every 102.4 ms. The APs are transmitting in 3 non-overlapping frequency channels in the same WLAN Frequency Band. Non-overlapping frequency channels are those whose centre frequencies are separated by at least 25 MHz in the WLAN 2.4 GHz band and by at least 20 MHz in the WLAN 5 GHz band. There are 2 APs in every channel. The tested UE is connected to the serving cell and signalled to report WLAN AP measurements. The test consists of two successive time periods, with duration of T1 and T2, respectively. WLAN-RequestLocationInformation message shall be provided to the UE during T1. WLAN Access Points only transmit signal during T2. The test equipment compares the BSSID reported by the UE in the WLAN AP measurements with the BSSID of the APs simulated in the test.
[bookmark: _Toc27482711][bookmark: _Toc68183968]12.1.1.4.1	Initial conditions
Test Environment: Normal as defined in TS 36.508 [18] clause 4.1.
E-UTRA frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.
WLAN Channel Numbers to be tested: as specified in Table 12.1.1.5-2 and as defined in TS 36.508 [18] clause 4.3.1.6.
1. Connect the SS (node B emulator) and AWGN noise source to the UE antenna connectors as shown in Annex A figure A.8.
2. Propagation conditions are set according to clause 4.9.2.1.
3. Message contents are defined in clause 12.1.1.4.3.
4. Cell 1 is the serving cell. Cell 1 is the cell used for connection setup with the power levels set according to TS 36.521-3 [25] clauses C.0 and C.1 for this test. After the connection is established, the parameter settings for the cell are set according to Table 12.1.1.5-2.
5. Switch on the UE.
6. Establish a signalling connection according to the generic procedure in TS 36.508 [18] clause 4.5.3 (State 3, Generic RB established) on a channel in the Mid EARFCN range.
[bookmark: _Toc27482712][bookmark: _Toc68183969]12.1.1.4.2	Test procedure
1.	Set the SS test parameters as specified in clause 12.1.1.5. The BSSID of the simulated APs shall be generated in a random manner.
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
3.	T1 starts.
4.	The SS shall send an LPP REQUEST CAPABILITIES message.
5.	The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the WLAN capabilities supported by the UE in the WLAN-ProvideCapabilities IE.
6.	The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the WLAN‑RequestLocationInformation IE such that the UE receives the message T ms before the start of T2, where T = 150 ms. If the UE message at step 5 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP REQUEST LOCATION INFORMATION message.
6a.	If the UE sends a LPP REQUEST ASSISTANCE DATA message requesting WLAN assistance data, the SS shall send a LPP PROVIDE ASSISTANCE DATA message, including wlan-ProvideAssistanceData-r14 IE with no WLAN assistance data and the wlan-Error-r14 IE with WLAN-LocationServerErrorCauses-r13 with cause-r13 set to requestedADNotAvailable-v1420.
	If the UE message includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
7.	When T1 expires, the SS shall switch the WLAN power setting from T1 to T2 as specified in Table 12.1.1.5-2.
8.	The UE shall perform and report the WLAN AP measurements for the simulated WLAN APs. The UE shall transmit a WLAN‑ProvideLocationInformation IE including the wlan-MeasurementList-r13 field. If the report is sent within the maximum response time specified in Clause 12.1.1.5 and it includes WLAN Measurements for at least the percentage of the simulated APs indicated in Table 12.1.1.3-1, the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one. The verification shall be done by comparing the reported list of bssid-r13 against the simulated BSSIDs.
9.	If the UE message at step 8 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message. 
10.	Repeat steps 1-9 until the confidence level according to Annex D, clauses D.4.3 and D.4.4 is achieved. For each iteration, at step 1 reselect a new list of WLAN APs. The BSSID of the new APs shall be different from the previous set of simulated BSSIDs.
10a. The test is repeated for both the 2.4GHz and 5GHz WLAN bands if supported by the UE.
11.	Release the signalling connection.
[bookmark: _Toc27482713][bookmark: _Toc68183970]12.1.1.4.3	Message contents
Message contents are according to TS 36.508 [18] clause 4.6 with the following exceptions:
Table 12.1.1.4.3-1: 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 1 1
	WLAN
	



Table 12.1.1.4.3-2: LPP-RequestCapabilities
	Derivation Path: 36.355 [4] clause 6.3

	Information Element
	Value/remark

	wlan‑RequestCapabilities-r13
	TRUE



Table 12.1.1.4.3-3: LPP-RequestLocationInformation
	Derivation Path: TS 36.355 clause 6.3

	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 {
	
	
	

	              locationInformationType
	locationMeasurementsRequired
	
	

	              additionalInformation
	onlyReturnInformationRequested
	
	

	              qos SEQUENCE {
	
	
	

	                 verticalCoordinateRequest
	FALSE
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	21
	See clause 12.1.1.5
	

	                 }
	
	
	

	                 velocityRequest
	FALSE
	
	

	              }
	
	
	

	            }
	
	
	

	            wlan-RequestLocationInformation-r13  ::= 
                SEQUENCE {
	
	
	

	                 requestedMeasurements-r13
	If reporting of RSSI is supported by the UE: 1 0
If reporting of RSSI is not supported by the UE: 0 0
	RSSI Requested if reporting of RSSI is supported by the UE as indicated by IE rssi-r13 in the LPP PROVIDE CAPABILITIES message
	

	               }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482714][bookmark: _Toc68183971]12.1.1.5	Test requirement





The UE shall send WLAN-ProvideLocationInformation within a maximum response time of 21.15 seconds (including test tolerance of 300ms) from the beginning of T2.  The maximum response time is equal to the LPP time IE value of 21 seconds, minus T, where T = 150 ms, plus the test tolerance of 300ms. The LPP time IE value is derived from , where seconds as described in clause 12.1.1.3, and where the value of   is equal to T, where T = 150 ms,  plus one beacon interval, which is taken as 100 ms, giving a value for of 250 ms. This value for   of 20.25 seconds is then rounded up to the next allowed LPP value of 21 seconds.
The wlan-MeasurementInformation IE shall include WLAN measurements for each AP indicating at least wlan-AP-Identifier (BSSID) and RSSI (if reporting of RSSI is supported by the UE as indicated by the UE in the LPP PROVIDE CAPABILITIES message). The list of reported BSSIDs shall contain at least the BSSID of 90% of the WLAN APs simulated in the test, as defined in Table 12.1.1.3-1.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
Table 12.1.1.5-1: General WLAN AP test parameters
for WLAN AP Identification and reporting delay under nominal conditions test
	Parameter
	Unit
	Value
	Comment

	Number of Access Points
	N/A
	6
	AP 1-AP 6

	Time Slot 1
	ms
	1
	AP 1, AP 2

	Time Slot 2
	ms
	1
	AP 3, AP 4

	Time Slot 3
	ms
	1
	AP 5

	Time Slot 4
	ms
	1
	AP 6

	T1
	s
	5
	During this time the WLAN signals are not transmitted

	T2
	s
	25
	UE should report WLAN measurement information within 21.15s (including test tolerance)



Table 12.1.1.5-2: Cell specific and WLAN AP specific test parameters
for WLAN AP Identification and reporting delay under nominal conditions test
	Parameter
	Unit
	Cell 1
	AP.1, 4
	AP.2, 5
	AP.3, 6

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	WLAN Test Frequency ID
	
	N/A
	1
	2
	3

	PDSCH parameters:
DL Reference Measurement Channel Note 6
	
	R.0 FDD
R.0 TDD
	N/A
	N/A
	N/A

	PCFICH/PDCCH/PHICH parameters: DL Reference Measurement Channel Note 6
	
	R.6 FDD
R.6 TDD
	N/A
	N/A
	N/A

	OCNG Patterns Note 6
	
	OP.1 FDD
OP.1 TDD
	N/A
	N/A
	N/A

	PBCH_RA
	dB
	0
	N/A
	N/A
	N/A

	PBCH_RB
	dB
	
	
	
	

	PSS_RA
	dB
	
	
	
	

	SSS_RA
	dB
	
	
	
	

	PCFICH_RB
	dB
	
	
	
	

	PHICH_RA
	dB
	
	
	
	

	PHICH_RB
	dB
	
	
	
	

	PDCCH_RA
	dB
	
	
	
	

	PDCCH_RB
	dB
	
	
	
	

	PDSCH_RA
	dB
	
	
	
	

	PDSCH_RB
	dB
	
	
	
	

	OCNG_RANote 1
	dB
	
	
	
	

	OCNG_RBNote 1 
	dB
	
	
	
	

	Noc1Note 2
	dBm/15 KHz
	-98
	N/A
	N/A
	N/A

	Noc2Note 3
	dBm/20 MHz
	N/A
	-75
	-75
	-75

	Ês/Noc1
	dB
	3
	3
	N/A
	N/A
	N/A

	Ês/Iot Note 4
	dB
	3
	3
	
	
	

	RSRP Note 4
	dBm/15 kHz
	-95
	-95
	
	
	

	SCH_RP Note 4
	dBm/15 kHz
	-95
	-95
	
	
	

	Io Note 3
	dBm/Ch BW
	-65.5
	-65.5
	
	
	

	WLAN Received Power Level
	dBm
	N/A
	N/A
	- inf
	-60
	- inf
	-60
	- inf
	-60

	WLAN SNRNote 4
	dB
	N/A
	15
	15
	15

	Propagation Condition
	
	AWGN

	Antenna Configuration
	
	1x2
	-
	-
	-

	Note 1:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
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 Noc1 to be fulfilled.
Note 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over the bandwidth and time and shall be modelled as AWGN of appropriate power for Noc2 to be fulfilled.
Note 4:	Es/Iot, RSRP, SCH_RP, Io and WLAN SNR have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 5:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 6:	If Cell 1 is LTE FDD, the FDD OCNG and RMCs shall be used. If Cell 1 is LTE TDD, the TDD OCNG and RMCs shall be used.



[bookmark: _Toc27482715][bookmark: _Toc68183972]12.1.2	WLAN AP Identification and reporting delay under dynamic range conditions
[bookmark: _Toc27482716][bookmark: _Toc68183973]12.1.2.1	Test purpose
The purpose of this test is to verify that the E-UTRAN UE WLAN AP measurements fulfil the performance requirements for WLAN AP identification under dynamic range conditions in TS 37.171 [39] clause 7.4 and reporting delay in TS 37.171 [39] clause 4.3.
[bookmark: _Toc27482717][bookmark: _Toc68183974]12.1.2.2	Test applicability
This test applies to all types of E-UTRA UE that support LPP release 14 and forward and WLAN positioning. Optionally, this test can be run by LPP release 13 UEs.
[bookmark: _Toc27482718][bookmark: _Toc68183975]12.1.2.3	Minimum conformance requirements
The WLAN Access Point identification under dynamic range conditions verifies the UE capability to identify and report WLAN APs when the received power difference between WLAN APs is large. The power difference between APs follows the adjacent channel rejection criteria defined by IEEE in [40]. 
The UE shall be able to identify at least 3 WLAN AP located in 3 adjacent channels where the separation between channels is ≥ 20 MHz and the middle channel is received with high power and the side channels are received with low power.
Table 12.1.2.3-1: Requirements for WLAN Access Point Identification under Dynamic Range conditions
	Number of WLAN APs
	Signal Strength (dBm)
	% of reported Access Points

	3
	See [40]
	100



For LTE, the WLAN measurement time is defined as the time starting from the moment that the UE has received the LPP message of type REQUEST LOCATION INFORMATION, and ending when the UE starts sending the LPP message of type PROVIDE LOCATION INFORMATION on the Uu interface. The response times specified for all test cases are based on new measurements unless otherwise stated, i.e. the UE shall not re use any information on measurements or other aiding data that was previously acquired or calculated and stored internally in the UE. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' has been defined in TS 36.509 [11] clause 6.9 for the purpose of deleting this information. No WLAN assistance data is provided to the UE. 
The signals from the WLAN APs shall be available at the UE for the duration of the measurement time. Each WLAN AP transmits a beacon signal with a beacon interval smaller or equal to TWLAN_TP (102.4 ms). The beacon frames from different access points shall be transmitted in different time slots or non-overlapping frequency channels. The beacon frames have variable time duration of ~1ms.
The WLAN Measurement Reporting Delay is given as:

.sec
where:

 is the total time for detecting and measuring the WLAN Access Points

 is the elapsed time from the trigger of the measurement to the start of the first WLAN transmission period and is shown in Figure 12.1.1.3-1.
The normative reference for the WLAN reporting delay requirement is 3GPP TS 37.171 [39] clause 4.3 and the normative reference for the WLAN AP Identification under dynamic range requirement is 3GPP TS 37.171 [39] clause 7.4.
[bookmark: _Toc27482719][bookmark: _Toc68183976]12.1.2.4	Test description
In this test, there are LTE cell1 and 3 WLAN APs transmitting beacon signals at least every 102.4 ms. The APs are transmitting in 3 non-overlapping frequency channels in the same WLAN Frequency Band. Non-overlapping frequency channels are those whose centre frequencies are separated by at least 25 MHz in the WLAN 2.4 GHz band and by at least 20 MHz in the WLAN 5 GHz band. There is 1 AP in every channel. The tested UE is connected to the serving cell and signalled to report WLAN AP measurements. The test consists of two successive time periods, with duration of T1 and T2, respectively. WLAN-RequestLocationInformation message shall be provided to the UE during T1. WLAN Access Points only transmit signal during T2. The test equipment compares the BSSID reported by the UE in the WLAN AP measurements with the BSSID of the APs simulated in the test.
[bookmark: _Toc27482720][bookmark: _Toc68183977]12.1.2.4.1	Initial conditions
Same as in Clause 12.1.1.4.1
[bookmark: _Toc27482721][bookmark: _Toc68183978]12.1.2.4.2	Test procedure
Same as in clause 12.1.1.4.2 with the exception that SS test parameters are specified in clause 12.1.2.5 and the percentage of reported WLAN APs to count an iteration as successful is defined in Table 12.1.2.3-1
[bookmark: _Toc27482722][bookmark: _Toc68183979]12.1.2.4.3	Message contents
Same as in clause 12.1.1.4.3.
[bookmark: _Toc27482723][bookmark: _Toc68183980]12.1.2.5	Test requirement
The UE shall send WLAN-ProvideLocationInformation within a maximum response time of 21.15 seconds (including test tolerance of 300ms) from the beginning of T2. See clause 12.1.1.5 for more details.
The wlan-MeasurementInformation IE shall include WLAN measurements for each AP indicating at least wlan-AP-Identifier (BSSID) and RSSI (if reporting of RSSI is supported by the UE as indicated by the UE in the LPP PROVIDE CAPABILITIES message). The list of reported BSSIDs shall contain the BSSID of 100% of the WLAN APs simulated in the test, as defined in Table 12.1.2.3-1.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
Table 12.1.2.5-1: General test parameters for WLAN AP Identification and reporting delay under dynamic range conditions test
	Parameter
	Unit
	Value
	Comment

	Number of Access Points
	N/A
	3
	AP 1-AP 3

	Time Slot 1
	ms
	1
	AP 1, AP 2, AP 3

	T1
	s
	5
	During this time the WLAN signals are not transmitted

	T2
	s
	25
	UE should report WLAN measurement information within 21.15s (including test tolerance)



Table 12.1.2.5-2: Cell specific test parameters for WLAN AP Identification and reporting delay under dynamic range conditions test
	Parameter
	Unit
	Cell 1
	AP 1
	AP 2
	AP 3

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	WLAN Channel Number
	
	N/A
	1
	2
	3

	PDSCH parameters:
DL Reference Measurement Channel Note 6
	
	R.0 FDD
R.0 TDD
	N/A
	N/A
	N/A

	PCFICH/PDCCH/PHICH parameters: DL Reference Measurement Channel Note 6
	
	R.6 FDD
R.6 TDD
	N/A
	N/A
	N/A

	OCNG Patterns Note 6
	
	OP.1 FDD
OP.1 TDD
	N/A
	N/A
	N/A

	PBCH_RA
	dB
	0
	N/A
	N/A
	N/A

	PBCH_RB
	dB
	
	
	
	

	PSS_RA
	dB
	
	
	
	

	SSS_RA
	dB
	
	
	
	

	PCFICH_RB
	dB
	
	
	
	

	PHICH_RA
	dB
	
	
	
	

	PHICH_RB
	dB
	
	
	
	

	PDCCH_RA
	dB
	
	
	
	

	PDCCH_RB
	dB
	
	
	
	

	PDSCH_RA
	dB
	
	
	
	

	PDSCH_RB
	dB
	
	
	
	

	OCNG_RANote 1
	dB
	
	
	
	

	OCNG_RBNote 1 
	dB
	
	
	
	

	Noc1Note 2
	dBm/15 KHz
	-98
	N/A
	N/A
	N/A

	Noc2Note 3
	dBm/20 MHz
	N/A
	-85
	-85
	-85

	Ês/Noc1
	dB
	3
	3
	N/A
	N/A
	N/A

	Ês/Iot Note 4
	dB
	3
	3
	
	
	

	RSRP Note 4
	dBm/15 kHz
	-95
	-95
	
	
	

	SCH_RP Note 4
	dBm/15 kHz
	-95
	-95
	
	
	

	Io Note 3
	dBm/Ch BW
	-65.5
	-65.5
	
	
	

	WLAN Received Power Level
	dBm
	N/A
	N/A
	- inf
	WLAN 2.4 GHz band: -73
WLAN 5 GHz band: -78
	- inf
	WLAN 2.4 GHz band: -39
WLAN 5 GHz band: -63
	- inf
	WLAN 2.4 GHz band: -73
WLAN 5 GHz band: -78

	WLAN SNRNote 4
	db
	N/A
	WLAN 2.4 GHz band: 12
WLAN 5 GHz band: 7
	WLAN 2.4 GHz band: 46
WLAN 5 GHz band: 22
	WLAN 2.4 GHz band: 12
WLAN 5 GHz band: 7

	Propagation Condition
	
	AWGN

	Antenna Configuration
	
	1x2
	-
	-
	-

	Note 1:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
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 Noc1 to be fulfilled.
Note 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over the bandwidth and time and shall be modelled as AWGN of appropriate power for Noc2 to be fulfilled.
Note 4:	Es/Iot, RSRP, SCH_RP, Io and WLAN SNR have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 5:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 6:	If Cell 1 is LTE FDD, the FDD OCNG and RMCs shall be used. If Cell 1 is LTE TDD, the TDD OCNG and RMCs shall be used.



[bookmark: _Toc27482724][bookmark: _Toc68183981]12.2	BLE Identification and Reporting Delay
[bookmark: _Toc27482725][bookmark: _Toc68183982]12.2.1	Bluetooth identification
[bookmark: _Toc27482726][bookmark: _Toc68183983]12.2.1.1	Test purpose
The purpose of this test is to verify that the E-UTRAN UE BLE measurements fulfil the performance requirements for Bluetooth Access Point identification and reporting delay in TS 37.171 [39] clause 4.4.
[bookmark: _Toc27482727][bookmark: _Toc68183984]12.2.1.2	Test applicability
This test applies to all types of E-UTRA UE that support LPP release 14 and forward and BLE positioning. Optionally, this test can be run by LPP release 13 UEs.
[bookmark: _Toc27482728][bookmark: _Toc68183985]12.2.1.3	Minimum conformance requirements
In the RRC_CONNECTED state the measurement period for Bluetooth Access Point identification shall be TBT_meas. The value of TBT_meas is 10.24s, and can be extended to 40.96s if extended inquiry is allowed, provided that the following conditions are met:
-	At least one Bluetooth beacon signal is transmitted on one of the Bluetooth advertising channels with a broadcast interval of 100 ms.
The UE physical layer shall be capable of reporting Bluetooth Access Point(s) measurements to higher layers within the measurement period of TBT_meas. For LTE, the BLE measurement time is defined as the time starting from the moment that the UE has received the LPP message of type REQUEST LOCATION INFORMATION, and ending when the UE starts sending the LPP message of type PROVIDE LOCATION INFORMATION on the Uu interface. The response times specified for all test cases are based on new measurements unless otherwise stated, i.e. the UE shall not re use any information on measurements or other aiding data that was previously acquired or calculated and stored internally in the UE. A dedicated test message 'RESET UE POSITIONING STORED INFORMATION' has been defined in TS 36.509 [11] clause 6.9 for deleting this information.
The signals from the BLE devices shall be available at the UE for the duration of the measurement time. Each BLE device transmits a beacon signal with a broadcast interval of TBLE_TP of 100 ms. Beacon frames from different BLE devices shall be transmitted in different time slots or non-overlapping frequency channels.
The normative reference for this requirement is 3GPP TS 37.171 [39] clause 4.4.
[bookmark: _Toc27482729][bookmark: _Toc68183986]12.2.1.4	Test description
There is one active LTE cell and 6 BLE devices transmitting advertising non-connectable beacon signals at least every 100 ms. The BLE devices are transmitting in 3 non-overlapping BLE advertising frequency channels. The BLE advertising channels are Channel 37 (2402 MHz), Channel 38 (2426 MHz) and Channel 39 (2480 MHz). There are 2 BLE devices transmitting in each channel. The tested UE is connected to the serving cell and signalled to report BLE measurements. The test consists of two successive time periods, with duration of T1 and T2, respectively. BT-RequestLocationInformation message shall be provided to the UE during T1. BLE devices only transmit signal during T2. The test equipment compares the UUID reported by the UE in the BLE measurements with the UUID of the BLE devices simulated in the test. 
[bookmark: _Toc27482730][bookmark: _Toc68183987]12.2.1.4.1	Initial conditions
Test Environment: Normal as defined in TS 36.508 [18] clause 4.1.
E-UTRA frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.
1. Connect the SS (node B emulator) and AWGN noise source to the UE antenna connectors as shown in Annex A figure A.9.
2. Propagation conditions are set according to clause 4.10.2.1.
3. Message contents are defined in clause 12.2.1.4.3.
4. Cell 1 is the serving cell. Cell 1 is the cell used for connection setup with the power levels set according to TS 36.521-3 [25] clauses C.0 and C.1 for this test. After the connection is established, the parameter settings for the cell are set according to Table 12.2.1.5-2.
5. Switch on the UE.
6. Establish a signalling connection according to the generic procedure in TS 36.508 [18] clause 4.5.3 (State 3, Generic RB established) on a channel in the Mid EARFCN range.
[bookmark: _Toc27482731][bookmark: _Toc68183988]12.2.1.4.2	Test procedure
1.	Set the SS test parameters as specified in clause 12.2.1.5. The UUID of the simulated BLE devices shall be generated in a random manner.
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
3.	T1 starts.
4.	The SS shall send an LPP REQUEST CAPABILITIES message.
5.	The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the BLE capabilities supported by the UE in the BT-ProvideCapabilities IE.
6.	The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the BT‑RequestLocationInformation IE such that the UE receives the message T ms before the start of T2, where T = 150 ms. If the UE message at step 5 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP REQUEST LOCATION INFORMATION message.
7.	When T1 expires, the SS shall switch the BLE power setting from T1 to T2 as specified in Table 12.2.1.5-2.
8.	The UE shall perform and report the BLE measurements for the simulated BLE devices. The UE shall transmit a BT‑ProvideLocationInformation IE including the BT-MeasurementList-r13 field. If the report is sent within the maximum response time specified in Clause 12.2.1.5 and it includes BT Measurements for all of the simulated BLE devices, the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one. The verification shall be done by comparing the reported list of btAddr-r13 against the simulated UUIDs.
9.	If the UE message at step 8 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message. 
10.	Repeat steps 1-9 until the confidence level according to Annex D, clauses D.4.3 and D.4.4 is achieved. For each iteration, at step 1 reselect a new list of BLE devices. The UUID of the new BLE devices shall be different from the previous set of simulated UUIDs.
11.	Release the signalling connection.
[bookmark: _Toc27482732][bookmark: _Toc68183989]12.2.1.4.3	Message contents
Message contents are according to TS 36.508 [18] clause 4.6 with the following exceptions:
Table 12.2.1.4.3-1: 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 1 0 0
	BLE
	



Table 12.2.1.4.3-2: LPP-RequestCapabilities
	Derivation Path: 36.355 [4] clause 6.3

	Information Element
	Value/remark

	bt‑RequestCapabilities-r13
	TRUE



Table 12.2.1.4.3-3: LPP-RequestLocationInformation
	Derivation Path: TS 36.355 clause 6.3

	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 {
	
	
	

	              locationInformationType
	locationMeasurementsRequired
	
	

	              additionalInformation
	onlyReturnInformationRequested
	
	

	              qos SEQUENCE {
	
	
	

	                 verticalCoordinateRequest
	FALSE
	
	

	                 responseTime SEQUENCE {
	
	
	

	                   time
	11
	See clause 12.2.1.5
	

	                 }
	
	
	

	                 velocityRequest
	FALSE
	
	

	              }
	
	
	

	            }
	
	
	

	            BT-RequestLocationInformation-r13 ::=
                SEQUENCE {
	
	
	

	                 requestedMeasurements-r13
	If reporting of RSSI is supported by the UE: 1
If reporting of RSSI is not supported by the UE: 0
	RSSI Requested if reporting of RSSI is supported by the UE as indicated by IE rssi-r13 in the LPP PROVIDE CAPABILITIES message
	

	               }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27482733][bookmark: _Toc68183990]12.2.1.5	Test requirement
The UE shall send BT-ProvideLocationInformation, within a maximum response time of 11.15 seconds (including test tolerance of 300ms) from the beginning of time period T2. The maximum response time is equal to the LPP time IE value of 11 seconds, minus T, where T = 150 ms, plus the test tolerance of 300ms. The LPP time IE value is derived from TBT_meas, where TBT_meas is 10.24 seconds as described in clause 12.2.1.3, plus one broadcast interval, which is taken as 100 ms, giving a total value of 10.34 seconds which is then rounded up to the next allowed LPP value of 11 seconds.
The BT‑ProvideLocationInformation IE shall include BT Measurements for all of the simulated BLE devices identified by the corresponding UUID.
The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
Table 12.2.1.5-1: General test parameters for Bluetooth Identification
	Parameter
	Unit
	Value
	Comment

	Bluetooth Low Energy (BLE) Devices
	
	BLE 1, BLE 2, BLE 3, BLE 4, BLE 5 and BLE 6
	BLE 1 and BLE 2 are on Bluetooth Advertising Channel 1 (2402 MHz).
BLE 3 and BLE 4 are on Bluetooth Advertising Channel 2 (2426 MHz).
BLE 5 and BLE 6 are on Bluetooth Advertising Channel 3 (2480 MHz).

	Bluetooth Advertising Channel Numbers and frequencies
	
	Channel 37:2402 MHz,
Channel 38:2426 MHz,
Channel 39:2480 MHz
	

	Bluetooth beacon signal broadcast interval
	ms
	100 ms
	

	T1
	s
	5
	During this time the BLE signals are not transmitted

	T2
	s
	15
	UE should report Bluetooth measurement information within 10.54s.



Table 12.2.1.5-2: Cell specific test parameters for Bluetooth Identification
	Parameter
	Unit
	Cell 1
	BLE 1, BLE 2
	BLE 3, BLE 4
	BLE 5, BLE 6

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	Bluetooth Advertising Channel Number
	
	N/A
	37
	38
	39

	PDSCH parameters:
DL Reference Measurement Channel Note 6
	
	R.0 FDD
R.0 TDD
	N/A
	N/A
	N/A

	PCFICH/PDCCH/PHICH parameters: DL Reference Measurement Channel Note 6
	
	R.6 FDD
R.6 TDD
	N/A
	N/A
	N/A

	OCNG Patterns Note 6
	
	OP.1 FDD
OP.1 TDD
	N/A
	N/A
	N/A

	PBCH_RA
	dB
	0
	N/A
	N/A
	N/A

	PBCH_RB
	dB
	
	
	
	

	PSS_RA
	dB
	
	
	
	

	SSS_RA
	dB
	
	
	
	

	PCFICH_RB
	dB
	
	
	
	

	PHICH_RA
	dB
	
	
	
	

	PHICH_RB
	dB
	
	
	
	

	PDCCH_RA
	dB
	
	
	
	

	PDCCH_RB
	dB
	
	
	
	

	PDSCH_RA
	dB
	
	
	
	

	PDSCH_RB
	dB
	
	
	
	

	OCNG_RANote 1
	dB
	
	
	
	

	OCNG_RBNote 1
	dB
	
	
	
	

	Noc1Note 2
	dBm/15 KHz
	-98
	N/A
	N/A
	N/A

	Noc2Note 3
	dBm/2MHz
	N/A
	-84
	-84
	-84

	Ês/Noc1
	dB
	3
	3
	N/A
	N/A
	N/A

	Ês/Iot Note 4
	dB
	3
	3
	
	
	

	RSRP Note 4
	dBm/15 kHz
	-95
	-95
	
	
	

	SCH_RP Note 4
	dBm/15 kHz
	-95
	-95
	
	
	

	Io Note 3
	dBm/Ch BW
	-65.5
	-65.5
	
	
	

	Bluetooth RSSI Note 4
	dBm/2 MHz
	N/A
	N/A
	-infinity
	-60
	-infinity
	-60
	-infinity
	-60

	SINR Note 4
	dB
	N/A
	N/A
	-infinity
	-63.2
	-infinity
	-63.2
	-infinity
	-63.2

	Propagation Condition
	
	AWGN

	Antenna Configuration
	
	1x2
	-
	-
	-

	Note 1:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
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 Noc1 to be fulfilled.
Note 3:	Interference from other cells and noise sources not specified in the test is assumed to be constant over the bandwidth and time and shall be modelled as AWGN of appropriate power for Noc2 to be fulfilled.
Note 4:	Es/Iot, RSRP, SCH_RP, Io and Bluetooth RSSI have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 5	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 6:	If Cell 1 is LTE FDD, the FDD OCNG and RMCs shall be used. If Cell 1 is LTE TDD, the TDD OCNG and RMCs shall be used



[bookmark: _Toc27482734][bookmark: _Toc68183991]13	NR A-GNSS minimum performance requirements
[bookmark: _Toc27482735][bookmark: _Toc68183992]13.1	General
This clause defines the minimum performance requirements for both UE based and UE assisted A-GNSS FDD and TDD NR UEs. If a UE supports both UE based and UE assisted modes then it shall be tested in both modes. 
The requirements in this section apply for NR UE in FR1. 
For ease of use of this document a number of Test Configurations corresponding to Network Deployment Types are defined in Table 13.1.1.
Table 13.1.1: Test Configuration
	Test Configuration
	Network Deployment Type

	A
	EN-DC

	B
	NG-RAN NR

	FFS
	NE-DC


[bookmark: _Toc27482736]
[bookmark: _Toc68183993]13.2	Sensitivity
[bookmark: _Toc27482737][bookmark: _Toc68183994]13.2.1	Sensitivity Coarse time assistance
[bookmark: _Toc27482738][bookmark: _Toc68183995]13.2.1.1	Sub-tests
This test includes sub-tests dependent on the GNSS supported by the UE. Each sub-test is identified by a Sub-Test Number as defined in Table 13.2.1.1
Table 13.2.1.1: Sub-Test Number Definition
	Sub-Test Number
	Supported GNSS

	1
	UE supporting A-GPS L1 C/A

	2
	UE supporting A-GLONASS

	3
	UE supporting A-Galileo

	4
	UE supporting A-GPS and Modernized GPS

	5
	UE supporting A-GPS and A-GLONASS (Note)

	8
	UE supporting A-GPS and A-Galileo (Note)

	9
	UE supporting A-BDS

	10
	UE supporting A-GPS and A-BDS (Note)

	11
	UE supporting A-GPS and A-GLONASS and A-BDS (Note)

	12
	UE supporting A-GPS and A-Galileo and A-GLONASS (Note)

	13
	UE supporting A-GPS and A-Galileo and A-BDS (Note)

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.



[bookmark: _Toc27482739][bookmark: _Toc68183996]13.2.1.2	Test purpose
To verify the performance of the first position estimate, when the UE is provided with only coarse time assistance. 
[bookmark: _Toc27482740][bookmark: _Toc68183997]13.2.1.3	Test applicability
This test applies to all types of NR UE that support EN-DC or NG-RAN NR, and A-GNSS.
[bookmark: _Toc27482741][bookmark: _Toc68183998]13.2.1.4	Minimum conformance requirements
The first fix position estimates shall meet the accuracy and response time requirements in table 13.2.1.2 for the parameters specified in table 13.2.1.3 or 13.2.1.4.
[bookmark: _Hlk20928114]Table 13.2.1.2: Requirements for Sensitivity Coarse time assistance
	Success rate
	2-D position error
	Max response time

	95 %
	100 m
	20 s



Table 13.2.1.3: Parameters for Sensitivity Coarse time assistance - Sub-Test 1
	Parameters
	Unit
	Value

	Number of generated satellites
	-
	8

	HDOP Range
	-
	1.1 to 1.6

	Propagation conditions 
	-
	AWGN

	GPS Coarse time assistance error range
	seconds
	2

	GPS L1 C/A Signal for one satellite
	dBm
	-142

	GPS L1 C/A Signal for remaining satellites
	dBm
	-147



Table 13.2.1.4: Parameters for Sensitivity Coarse time assistance - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 13.2.1.5

	
	Total number of generated satellites
	-
	6 or 7(2)

	
	HDOP range
	
	1.4 to 2.1

	
	Propagation conditions
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	2

	Galileo
	Reference high signal power level
	dBm
	-142

	
	Reference low signal power level
	dBm
	-147

	GPS(1)
	Reference high signal power level
	dBm
	-142

	
	Reference low signal power level
	dBm
	-147

	GLONASS
	Reference high signal power level
	dBm
	-142

	
	Reference low signal power level
	dBm
	-147

	BDS
	Reference high signal power level
	dBm
	-136

	
	Reference low signal power level
	dBm
	-145

	NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs.



[bookmark: _Hlk6687708]Table 13.2.1.5: Power level and satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS-1(1)
	GNSS-2
	GNSS-3

	Single constellation
	High signal level
	1
	-
	-

	
	Low signal level
	5
	-
	-

	Dual constellation
	High signal level
	1
	-
	-

	
	Low signal level
	2
	3
	-

	Triple constellation
	High signal level
	1
	-
	-

	
	Low signal level
	2
	2
	2

	Note 1:	Up to Rel-14: for GPS capable receivers, GNSS-1, i.e. the system having the satellite with high signal level, shall be GPS.
Rel-15 onwards: GNSS-1, i.e. the system having the satellite with high signal level, shall be selected by the device manufacturer.



The normative reference for this requirement is TS 38.171 [43] clause 5.1.1 and 6.1.1. 
[bookmark: _Toc27482742][bookmark: _Toc68183999]13.2.1.5	Test description
[bookmark: _Toc27482743][bookmark: _Toc68184000]13.2.1.5.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: as defined in TS 38.508-1 [45] clause 4.3.1.
Channel Bandwidth to be tested: as defined in TS 38.508-1 [45] clause 4.3.1.
1.	Connect SS and GSS to the UE antenna connector or antenna connectors as shown in Annex A.
2.	Set the GNSS test parameters as specified in table 13.2.1.7 or 13.2.1.8 for GNSS scenario #1 in TS 37.571-5 [20]. For GNSS-1, select the first satellite SV ID defined in the relevant table of Satellites to be simulated in clause 6.2.1.2 in TS 37.571-5 [20] for the one satellite with the higher level. 
3.	For Test Configuration A (Table 13.1.1), the parameter settings for the cell are set up according to TS 38.508-1 [45] clause 4.4.1.2, non-standalone E-UTRA single cell and NR single cell network scenarios. 
	For Test Configuration B (Table 13.1.1), the parameter settings for the cell are set up according to TS 38.508-1 [45] clause 4.4.1.1, standalone NR single cell network scenarios.
4.	Switch on the UE.
5.	Establish a signalling connection according to the generic procedure in TS 38.508-1 [45] clause 4.5.4 (RRC_CONNECTED).
[bookmark: _Toc27482744][bookmark: _Toc68184001]13.2.1.5.2	Test procedure
1.	Start GNSS scenario #1 as specified in clause 6.2.1.2 of TS 37.571-5 [20] with the UE location randomly selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between 0 m to 500 m above WGS‑84 reference ellipsoid using the method described in clause 6.2.1.2.6 of TS 37.571-5 [20] 
2.	Send a RESET UE POSITIONING STORED INFORMATION message.
3.	Depending on how the LPP session is performed:
- In the case of C-Plane, the SS shall send an LPP REQUEST CAPABILITIES message.
- In the case of U-Plane, the SS shall establish a SUPL session with the UE for positioning.
4.	The UE returns an LPP PROVIDE CAPABILITIES message indicating the assistance data supported by the UE in the Assistance Data Support List in the A GNSS Provide Capabilities IE.
5.	Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the UE as indicated in step 4 and in accordance with clause 6.2.6 of TS 37.571-5 [20], and with the values defined in clause 6.2.7 of TS 37.571-5 [20] with the value of GNSS Reference Time offset by a random value as specified in clause 6.2.7.2 of TS 37.571-5 [20]. If the LPP session is performed over C-Plane, then if the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
6.	Send an LPP REQUEST LOCATION INFORMATION message to obtain a fix.
7.	If the UE returns a valid result in the LPP PROVIDE LOCATION INFORMATION message within the Max response time specified in table 13.2.1.10 then record the result and process it as specified in step 9. If the UE does not return a valid result within the Max response time specified in table 13.2.1.10 or reports an Error in the LPP PROVIDE LOCATION INFORMATION message then record one Bad Result.
8.	If the UE message at step 7 includes the ackRequested IE set to TRUE, then the SS shall send a LPP acknowledgment message.
9.	For UE based testing compare the reported Location Information in the LPP PROVIDE LOCATION INFORMATION message against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 13.2.1.10 and record one Good Result or Bad Result as appropriate; or
	For UE assisted testing convert the GNSS Signal Measurement Information reported in the LPP PROVIDE LOCATION INFORMATION message to a 2D position using the method described in clause 4.4.3 and then compare the result against the simulated position of the UE, used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 13.2.1.10 and record one Good Result or Bad Result as appropriate.
10.	Repeat steps 1 to 9 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such that the UE shall have to use the new assistance data. For GNSS-1, select the first satellite SV ID defined in the relevant table of Satellites to be simulated in clause 6.2.1.2 in TS 37.571-5 [20] for the one satellite with the higher level. Use new random values for the UE location and altitude in step 1 and for the GNSS Reference Time offset in step 5.
11.	Repeat steps 1 to 10 until the statistical requirements of clause 13.2.1.7 are met. Each time scenario #1 or #2 is used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again. Each time scenario #1 or #2 is used, for GNSS-1 select the next satellite SV ID from the one used previously, defined in the relevant table of Satellites to be simulated in clause 6.2.1.2 in TS 37.571-5 [20], for the one satellite with the higher level.
12.	Release the signalling connection.
[bookmark: _Toc27482745][bookmark: _Toc68184002]13.2.1.5.3	Message contents
Message contents are according to TS 38.508-1 [45] clauses 4.6 and 4.7 and as follows:
RESET UE POSITIONING STORED INFORMATION
	Information Element
	Value/remark

	UE POSITIONING TECHNOLOGY
	AGNSS



LPP REQUEST CAPABILITIES
	Information Element
	Value/remark

	a‑gnss‑RequestCapabilities
	TRUE



LPP REQUEST LOCATION INFORMATION
	Information Element
	Value/remark
	Comment

	commonIEsRequestLocationInformation
	
	

	> locationInformationType
	‘locationEstimateRequired’ or ‘locationMeasurementsRequired’
	Depending on test case and UE capabilities, i.e. support for UE-based or UE-assisted

	> additionalInformation
	‘onlyReturnInformationRequested’
	

	> qos
	
	

	>> horizontalAccuracy
	‘19’ (51.2m)
	

	>> verticalCoordinateRequest
	FALSE
	

	>> responseTime 
	
	

	>>>time
	‘20’
	

	a-gnss-RequestLocationInformation
	
	

	> gnss-PositioningInstructions
	
	

	>> gnssMethods
	
	

	>>> gnss-ids
	Sub-test 1: ‘gps’
Sub-test 2: ‘glonass’
Sub-test 3: ‘galileo’
Sub-test 4: ‘gps’
Sub-test 5: ‘gps’ and ‘glonass’
Sub-test 8: ‘gps’ and ‘galileo’
Sub-test 9: ‘bds’ 
Sub-test 10: ‘gps’and’bds’
Sub-test 11: ‘gps’ and ‘glonass’ and ‘bds’
Sub-test 12: ‘gps’ and 'galileo' and ‘glonass’
Sub-test 13: ‘gps’ and ‘galileo’ and ‘bds’
	

	>> fineTimeAssistanceMeasReq
	FALSE
	

	>> adrMeasReq
	FALSE
	

	>> multiFreqMeasReq
	TRUE or FALSE
	Depending on UE capabilities

	>> assistanceAvailability
	FALSE
	



[bookmark: _Toc27482746][bookmark: _Toc68184003]13.2.1.6	Test requirement
For the parameters specified in table 13.2.1.7 or 13.2.1.8 the UE shall meet the requirements and the success rate specified in table 13.2.1.10 with a confidence level of 95% according to Annex D.
Table 13.2.1.7: Test parameters for Sensitivity Coarse time assistance - Sub-Test 1
	Parameters
	Unit
	Value

	Number of generated satellites
	-
	8

	HDOP Range
	-
	1.1 to 1.6

	Propagation conditions 
	-
	AWGN

	GPS Coarse Time assistance error range
	seconds
	1.8

	GPS L1 C/A Signal for one satellite
	dBm
	-141

	GPS L1 C/A Signal for remaining satellites
	dBm
	-146



Table 13.2.1.8: Test parameters for Sensitivity Coarse time assistance - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 13.2.1.9

	
	Total number of generated satellites
	-
	6 or 7(2)

	
	HDOP range
	
	1.4 to 2.1

	
	Propagation conditions
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	1.8

	Galileo
	Reference high signal power level
	dBm
	-141

	
	Reference low signal power level
	dBm
	-146

	GPS(1)
	Reference high signal power level
	dBm
	-141

	
	Reference low signal power level
	dBm
	-146

	GLONASS
	Reference high signal power level
	dBm
	-141

	
	Reference low signal power level
	dBm
	-146

	BDS
	Reference high signal power level
	dBm
	-135

	
	Reference low signal power level
	dBm
	-144

	NOTE 1: ”GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs



Table 13.2.1.9: Power level and satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS-1(1)
	GNSS-2
	GNSS-3

	Single constellation
	High signal level
	1
	-
	-

	
	Low signal level
	5
	-
	-

	Dual constellation
	High signal level
	1
	-
	-

	
	Low signal level
	2
	3
	-

	Triple constellation
	High signal level
	1
	-
	-

	
	Low signal level
	2
	2
	2

	Note 1:	Up to Rel-14: for GPS capable receivers, GNSS-1, i.e. the system having the satellite with high signal level, shall be GPS.
Rel-15 onwards: GNSS-1, i.e. the system having the satellite with high signal level, shall be selected by the device manufacturer.



Table 13.2.1.10: Test requirements for Sensitivity Coarse Time Assistance
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	101.3 m
	20.3 s



[bookmark: _Toc27482747][bookmark: _Toc68184004]13.2.2	Sensitivity Fine time assistance
[bookmark: _Toc27482748][bookmark: _Toc68184005]13.2.2.1	Sub-tests
This test includes sub-tests dependent on the GNSS supported by the UE. Each sub-test is identified by a Sub-Test Number as defined in Table 13.2.2.1
Table 13.2.2.1: Sub-Test Number Definition
	Sub-Test Number
	Supported GNSS

	1
	UE supporting A-GPS L1 C/A

	2
	UE supporting A-GLONASS

	3
	UE supporting A-Galileo

	4
	UE supporting A-GPS and Modernized GPS

	5
	UE supporting A-GPS and A-GLONASS (Note)

	8
	UE supporting A-GPS and A-Galileo (Note)

	9
	UE supporting A-BDS

	10
	UE supporting A-GPS and A-BDS (Note)

	11
	UE supporting A-GPS and A-GLONASS and A-BDS (Note)

	12
	UE supporting A-GPS and A-Galileo and A-GLONASS (Note)

	13
	UE supporting A-GPS and A-Galileo and A-BDS (Note)

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.



[bookmark: _Toc27482749][bookmark: _Toc68184006]13.2.2.2	Test purpose
To verify the performance of the first position estimate, when the UE is additionally provided with fine time assistance. 
[bookmark: _Toc27482750][bookmark: _Toc68184007]13.2.2.3	Test applicability
This test applies to all types of NR UE that support EN-DC and A-GNSS and that are capable of providing an enhanced performance when the network provides Fine Time Assistance. 
This test applies to all types of NR UE with LPP Release 15 onwards that support NG-RAN NR and A-GNSS and that are capable of providing an enhanced performance when the network provides Fine Time Assistance.
[bookmark: _Toc27482751][bookmark: _Toc68184008]13.2.2.4	Minimum conformance requirements
The first fix position estimates shall meet the accuracy and response time requirements in table 13.2.2.2 for the parameters specified in table 13.2.2.3 or 13.2.2.4.
Table 13.2.2.2: Requirements for Sensitivity Fine time assistance
	Success rate
	2-D position error
	Max response time

	95 %
	100 m
	20 s



Table 13.2.2.3: Parameters for Sensitivity Fine time assistance - Sub-Test 1
	Parameters
	Unit
	Value

	Number of generated satellites
	-
	8

	HDOP Range
	-
	1.1 to 1.6

	Propagation conditions
	-
	AWGN

	GPS Coarse time assistance error range
	seconds
	2

	GPS L1 C/A Fine time assistance error range
	s
	10

	GPS L1 C/A Signal for all satellites
	dBm
	-147



Table 13.2.2.4: Parameters for Sensitivity Fine time assistance - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 13.2.2.5

	
	Total number of generated satellites 
	-
	6 or 7(2)

	
	HDOP range
	
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	2

	
	GNSS fine time assistance error range
	s
	10

	Galileo
	Reference signal power level 
	dBm
	-147

	GPS(1)
	Reference signal power level
	dBm
	-147

	GLONASS
	Reference signal power level
	dBm
	-147

	BDS
	Reference signal power level
	dBm
	-147

	NOTE 1: ”GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs



Table 13.2.2.5: Satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS-1
	GNSS-2
	GNSS-3

	Single constellation
	6
	-
	-

	Dual constellation
	3
	3
	-

	Triple constellation
	3
	2
	2



The normative reference for this requirement is TS 38.171 [43] clause 5.1.2 and 6.1.2. 
[bookmark: _Toc27482752][bookmark: _Toc68184009]13.2.2.5	Test description
[bookmark: _Toc27482753][bookmark: _Toc68184010]13.2.2.5.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [45] clause 4.3.1.
Channel Bandwidth to be tested: as defined in TS 38.508-1 [45] clause 4.3.1.
1.	Connect SS and GSS to the UE antenna connector or antenna connectors as shown in Annex A.
2.	Set the GNSS test parameters as specified in table 13.2.2.7 or 13.2.2.8 for GNSS scenario #1 in TS 37.571-5 [20].
3.	For Test Configuration A (Table 13.1.1), the parameter settings for the cell are set up according to TS 38.508-1 [45] clause 4.4.1.2, non-standalone E-UTRA single cell and NR single cell network scenarios. 
	For Test Configuration B (Table 13.1.1), the parameter settings for the cell are set up according to TS 38.508-1 [45] clause 4.4.1.1, standalone NR single cell network scenarios.
4.	Switch on the UE.
5.	Establish a signalling connection according to the generic procedure in TS 38.508-1 [45] clause 4.5.4 (RRC_CONNECTED).
[bookmark: _Toc27482754][bookmark: _Toc68184011]13.2.2.5.2	Test procedure
1.	Start GNSS scenario #1 as specified in clause 6.2.1.2 of TS 37.571-5 [20] with the UE location randomly selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between 0 m to 500 m above WGS‑84 reference ellipsoid using the method described in clause 6.2.1.2.6 of TS 37.571-5 [20] 
2.	Send a RESET UE POSITIONING STORED INFORMATION message.
3.	Depending on how the LPP session is performed:
- In the case of C-Plane, the SS shall send an LPP REQUEST CAPABILITIES message.
- In the case of U-Plane, the SS shall establish a SUPL session with the UE for positioning.
4.	The UE returns an LPP PROVIDE CAPABILITIES message indicating the assistance data supported by the UE in the Assistance Data Support List in the A GNSS Provide Capabilities IE.
5.	Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the UE as indicated in step 4 and in accordance with clause 6.2.6 of TS 37.571-5 [20], and with the values defined in clause 6.2.7 of TS 37.571-5 [20] with the value of GNSS Reference Time and GNSS Reference Time for one cell offset by a random value as specified in clause 6.2.7.2 of TS 37.571-5 [20]. If the LPP session is performed over C-Plane, then if the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
6.	Send an LPP REQUEST LOCATION INFORMATION message to obtain a fix.
7.	If the UE returns a valid result in the LPP PROVIDE LOCATION INFORMATION message within the Max response time specified in table 13.2.2.10 then record the result and process it as specified in step 9. If the UE does not return a valid result within the Max response time specified in table 13.2.2.10 or reports an Error in the LPP PROVIDE LOCATION INFORMATION message then record one Bad Result.
8.	If the UE message at step 7 includes the ackRequested IE set to TRUE, then the SS shall send a LPP acknowledgment message.
9.	For UE based testing compare the reported Location Information in the LPP PROVIDE LOCATION INFORMATION message against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 13.2.2.10 and record one Good Result or Bad Result as appropriate; or
	For UE assisted testing convert the GNSS Measurement Information reported in the LPP PROVIDE LOCATION INFORMATION message to a 2D position using the method described in clause 4.4.3 and then compare the result against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 13.2.2.10 and record one Good Result or Bad Result as appropriate.
10.	Repeat steps 1 to 9 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such that the UE shall have to use the new assistance data. Use new random values for the UE location and altitude in step 1 and for the GNSS Reference Time GNSS Reference Time for one cell offsets in step 5.
11.	Repeat steps 1 to 10 until the statistical requirements of clause 13.2.2.7 are met. Each time scenario #1 or #2 is used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.
12.	Release the signalling connection.
[bookmark: _Toc27482755][bookmark: _Toc68184012]13.2.2.5.3	Message contents
Message contents are according to TS 38.508-1 [45] clauses 4.6 and 4.7 and as follows:
RESET UE POSITIONING STORED INFORMATION
	Information Element
	Value/remark

	UE POSITIONING TECHNOLOGY
	AGNSS



LPP REQUEST CAPABILITIES
	Information Element
	Value/remark

	a‑gnss‑RequestCapabilities
	TRUE



LPP REQUEST LOCATION INFORMATION
	Information Element
	Value/remark
	Comment

	commonIEsRequestLocationInformation
	
	

	> locationInformationType
	‘locationEstimateRequired’ or
‘locationMeasurementsRequired’
	Depending on test case and UE capabilities, i.e. support for UE-based or UE-assisted

	> additionalInformation
	‘onlyReturnInformationRequested’
	

	> qos
	
	

	>> horizontalAccuracy
	‘19’ (51.2m)
	

	>> verticalCoordinateRequest
	FALSE
	

	>> responseTime 
	
	

	>>>time
	‘20’
	

	a-gnss-RequestLocationInformation
	
	

	> gnss-PositioningInstructions
	
	

	>> gnssMethods
	
	

	>>> gnss-ids
	Sub-test 1: ‘gps’
Sub-test 2: ‘glonass’
Sub-test 3: ‘galileo’
Sub-test 4: ‘gps’
Sub-test 5: ‘gps’ and ‘glonass’
Sub-test 8: ‘gps’ and ‘galileo’
Sub-test 9: ‘bds’
Sub-test 10: ‘gps’and’bds’
Sub-test 11: ‘gps’ and ‘glonass’ and ‘bds’
Sub-test 12: ‘gps’ and 'galileo' and ‘glonass’
Sub-test 13: ‘gps’ and ‘galileo’ and ‘bds’
	

	>> fineTimeAssistanceMeasReq
	FALSE
	

	>> adrMeasReq
	FALSE
	

	>> multiFreqMeasReq
	TRUE or FALSE
	Depending on UE capabilities

	>> assistanceAvailability
	FALSE
	



[bookmark: _Toc27482756][bookmark: _Toc68184013]13.2.2.6	Test requirement
For the parameters specified in table 13.2.2.7 or 13.2.2.8 the UE shall meet the requirements and the success rate specified in table 13.2.2.10 with a confidence level of 95% according to Annex D.
Table 13.2.2.7: Test parameters for Sensitivity Fine time assistance - Sub-Test 1
	Parameters
	Unit
	Value

	Number of generated satellites
	-
	8

	HDOP Range
	-
	1.1 to 1.6

	Propagation conditions 
	-
	AWGN

	GPS Coarse time assistance error range
	seconds
	1.8

	GPS Fine Time assistance error range
	s
	9

	GPS L1 C/A Signal for all satellites
	dBm
	-146



Table 13.2.2.8: Test parameters for Sensitivity Fine time assistance - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 13.2.2.9

	
	Total number of generated satellites 
	-
	6 or 7(2)

	
	HDOP range
	
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	1.8

	
	GNSS fine time assistance error range
	s
	9

	Galileo
	Reference signal power level 
	dBm
	-146

	GPS(1)
	Reference signal power level
	dBm
	-146

	GLONASS
	Reference signal power level
	dBm
	-146

	BDS
	Reference signal power level
	dBm
	-146

	NOTE 1: ”GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs



Table 13.2.2.9: Satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS-1
	GNSS-2
	GNSS-3

	Single constellation
	6
	-
	-

	Dual constellation
	3
	3
	-

	Triple constellation
	3
	2
	2



Table 13.2.2.10: Test requirements for Sensitivity Fine Time Assistance
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	101.3 m
	20.3 s



[bookmark: _Toc27482757][bookmark: _Toc68184014]13.3	Nominal Accuracy
[bookmark: _Toc27482758][bookmark: _Toc68184015]13.3.1	Sub-tests
This test includes sub-tests dependent on the GNSS supported by the UE. Each sub-test is identified by a Sub-Test Number as defined in Table 13.3.1
Table 13.3.1: Sub-Test Number Definition
	Sub-Test Number
	Supported GNSS

	1
	UE supporting A-GPS L1 C/A

	2
	UE supporting A-GLONASS

	3
	UE supporting A-Galileo

	4
	UE supporting A-GPS and Modernized GPS

	5
	UE supporting A-GPS and A-GLONASS (Note)

	8
	UE supporting A-GPS and A-Galileo (Note)

	9
	UE supporting A-BDS

	10
	UE supporting A-GPS and A-BDS (Note)

	11
	UE supporting A-GPS and A-GLONASS and A-BDS (Note)

	12
	UE supporting A-GPS and A-Galileo and A-GLONASS (Note)

	13
	UE supporting A-GPS and A-Galileo and A-BDS (Note)

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.



[bookmark: _Toc27482759][bookmark: _Toc68184016]13.3.2	Test purpose
To verify the performance of the first position estimate, when the UE is provided with ideal GNSS signal conditions. 
[bookmark: _Toc27482760][bookmark: _Toc68184017]13.3.3	Test applicability
This test applies to all types of NR UE that support EN-DC or NG-RAN NR, and A-GNSS.
[bookmark: _Toc27482761][bookmark: _Toc68184018]13.3.4	Minimum conformance requirements
The first fix position estimates shall meet the accuracy and response time requirements in table 13.3.2 or 13.3.3 for the parameters specified in table 13.3.4 or 13.3.5.
Table 13.3.2: Requirements for Nominal Accuracy - Sub-Test 1
	Success rate
	2-D position error
	Max response time

	95 %
	30 m
	20 s



Table 13.3.3: Requirements for Nominal Accuracy - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	Success rate
	2-D position error
	Max response time

	95 %
	15 m
	20 s



Table 13.3.4: Parameters for Nominal Accuracy - Sub-Test 1
	Parameters
	Unit
	Value

	Number of generated satellites
	-
	8

	HDOP Range
	-
	1.1 to 1.6

	Propagation conditions 
	-
	AWGN

	GPS Coarse Time assistance error range
	seconds
	2

	GPS L1 C/A Signal for all satellites
	dBm
	-130



Table 13.3.5: Parameters for Nominal Accuracy - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 13.3.6

	
	Total number of generated satellites 
	-
	6, 7(2) or 8(3)


	
	HDOP Range
	-
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	2

	GPS(1)
	Reference signal power level for all satellites
	dBm
	-128.5

	Galileo
	Reference signal power level for all satellites
	dBm
	-127

	GLONASS
	Reference signal power level for all satellites
	dBm
	-131

	QZSS
	Reference signal power level for all satellites
	dBm
	-128.5

	SBAS
	Reference signal power level for all satellites
	dBm
	-131

	BDS
	Reference signal power level for all satellites
	dBm
	-133

	NOTE 1: ”GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2: 7 satellites apply only for SBAS case or sub-tests with 3 different GNSSs.
NOTE 3: 8 satellites apply only for sub-tests with 3 different GNSSs and SBAS.



If QZSS is supported, one of the GPS satellites will be replaced by a QZSS satellite with respective signal support.
If SBAS is supported, the SBAS satellite with the highest elevation will be added to the scenario.
Table 13.3.6: Satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS 1(1)
	GNSS 2(1)
	GNSS 3(1)
	SBAS

	Single constellation
	6
	--
	--
	1

	Dual constellation
	3
	3
	--
	1

	Triple constellation
	3
	2
	2
	1

	NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.



The normative reference for this requirement is TS 38.171 [43] clause 5.2 and 6.2. 
[bookmark: _Toc27482762][bookmark: _Toc68184019]13.3.5	Test description
[bookmark: _Toc27482763][bookmark: _Toc68184020]13.3.5.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: as defined in TS 38.508-1 [45] clause 4.3.1.
Channel Bandwidth to be tested: as defined in TS 38.508-1 [45] clause 4.3.1.
1.	Connect SS and GSS to the UE antenna connector or antenna connectors as shown in Annex A.
2.	Set the GNSS test parameters as specified in table 13.3.8 or 13.3.9 for GNSS scenario #3 in TS 37.571-5 [20].
3.	For Test Configuration A (Table 13.1.1), the parameter settings for the cell are set up according to TS 38.508-1 [45] clause 4.4.1.2, non-standalone E-UTRA single cell and NR single cell network scenarios. 
	For Test Configuration B (Table 13.1.1), the parameter settings for the cell are set up according to TS 38.508-1 [45] clause 4.4.1.1, standalone NR single cell network scenarios.
4.	Switch on the UE.
5.	Establish a signalling connection according to the generic procedure in TS 38.508-1 [45] clause 4.5.4 (RRC_CONNECTED).
[bookmark: _Toc27482764][bookmark: _Toc68184021]13.3.5.2	Test procedure
1.	Start GNSS scenario #3 as specified in clause 6.2.1.2 of TS 37.571-5 [20] with the UE location randomly selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between 0 m to 500 m above WGS‑84 reference ellipsoid using the method described in clause 6.2.1.2.6 of TS 37.571-5 [20] 
2.	Send a RESET UE POSITIONING STORED INFORMATION message.
3.	Depending on how the LPP session is performed:
- In the case of C-Plane, the SS shall send an LPP REQUEST CAPABILITIES message.
- In the case of U-Plane, the SS shall establish a SUPL session with the UE for positioning.
4.	The UE returns an LPP PROVIDE CAPABILITIES message indicating the assistance data supported by the UE in the Assistance Data Support List in the A GNSS Provide Capabilities IE.
5.	Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the UE as indicated in the step 4 and in accordance with clause 6.2.6 of TS 37.571-5 [20], and with the values defined in clause 6.2.7 of TS 37.571-5 [20] with the value of GNSS Reference Time offset by a random value as specified in clause 6.2.7.2 of TS 37.571-5 [20]. If the LPP session is performed over C-Plane, then if the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the (first) LPP PROVIDE ASSISTANCE DATA message.
6.	Send an LPP REQUEST LOCATION INFORMATION message to obtain a fix.
7.	If the UE returns a valid result in the LPP PROVIDE LOCATION INFORMATION message within the Max response time specified in table 13.3.11 then record the result and process it as specified in step 9. If the UE does not return a valid result within the Max response time specified in table 13.3.11 or reports an Error in the LPP PROVIDE LOCATION INFORMATION message then record one Bad Result.
8.	If the UE message at step 7 includes the ackRequested IE set to TRUE, then the SS shall send a LPP acknowledgment message.
9.	For UE based testing compare the reported Location Information in the LPP PROVIDE LOCATION INFORMATION message against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 13.3.11 and record one Good Result or Bad Result as appropriate; or
	For UE assisted testing convert the GNSS Measurement Information reported in the LPP PROVIDE LOCATION INFORMATION message to a 2D position using the method described in clause 4.4.3 and then compare the result against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 13.3.11 and record one Good Result or Bad Result as appropriate.
10.	Repeat steps 1 to 9 using GNSS scenario #4 instead of #3 so that the reference location changes sufficiently such that the UE shall have to use the new assistance data. Use new random values for the UE location and altitude in step 1 and for the GNSS Reference Time offset in step 5.
11.	Repeat steps 1 to 10 until the statistical requirements of clause 13.3.6 are met. Each time scenario #3 or #4 is used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again.
12.	Release the signalling connection.
[bookmark: _Toc27482765][bookmark: _Toc68184022]13.3.5.3	Message contents
Message contents are according to TS 38.508-1 [45] clauses 4.6 and 4.7 and as follows:
RESET UE POSITIONING STORED INFORMATION
	Information Element
	Value/remark

	UE POSITIONING TECHNOLOGY
	AGNSS



LPP REQUEST CAPABILITIES
	Information Element
	Value/remark

	a‑gnss‑RequestCapabilities
	TRUE



LPP REQUEST LOCATION INFORMATION
	Information Element
	Value/remark
	Comment

	commonIEsRequestLocationInformation
	
	

	> locationInformationType
	‘locationEstimateRequired’ or
‘locationMeasurementsRequired’
	Depending on test case and UE capabilities, i.e. support for UE-based or UE-assisted

	> additionalInformation
	‘onlyReturnInformationRequested’
	

	> qos
	
	

	>> horizontalAccuracy (Sub-Test 1)
	’10’ (15.9m)
	

	>> horizontalAccuracy (Sub-Tests 2 to 5 and 8 to 13)
	’6’ (7.7m)
	

	>> verticalCoordinateRequest
	FALSE
	

	>> responseTime 
	
	

	>>>time
	‘20’
	

	a-gnss-RequestLocationInformation
	
	

	> gnss-PositioningInstructions
	
	

	>> gnssMethods
	
	

	>>> gnss-ids
	Sub-test 1: ‘gps’ and possibly ‘sbas’ and/or ‘qzss’
Sub-test 2: ‘glonass’ and possibly ‘sbas’ and/or ‘qzss’
Sub-test 3: ‘galileo’ and possibly ‘sbas’ and/or ‘qzss’
Sub-test 4: ‘gps’ and possibly ‘sbas’ and/or ‘qzss’
Sub-test 5: ‘gps’ and ‘glonass’ and possibly ‘sbas’ and/or ‘qzss’
Sub-test 8: ‘gps’ and ‘galileo’ and possibly ‘sbas’ and/or ‘qzss’
Sub-test 9: ‘bds’ and possibly ‘sbas’ and /or ‘qzss’
Sub-test 10: ‘gps’and’bds’and possibly ‘sbas’and/or’qzss’
Sub-test 11: ‘gps’ and ‘glonass’ and ‘bds’ and possibly ‘sbas’ and/or ‘qzss’
Sub-test 12: ‘gps’ and 'galileo' and ‘glonass’
Sub-test 13: ‘gps’ and ‘galileo’ and ‘bds’
	Depending on UE capabilities

	>> fineTimeAssistanceMeasReq
	FALSE
	

	>> adrMeasReq
	FALSE
	

	>> multiFreqMeasReq
	TRUE or FALSE
	Depending on UE capabilities

	>> assistanceAvailability
	FALSE
	



[bookmark: _Toc27482766][bookmark: _Toc68184023]13.3.6	Test requirement
For the parameters specified in table 13.3.8 or 13.3.9 the UE shall meet the requirements and the success rate specified in table 13.3.11 or 13.3.12 with a confidence level of 95% according to Annex D.
Table 13.3.8: Test parameters for Nominal Accuracy - Sub-Test 1
	Parameters
	Unit
	Value

	Number of generated satellites
	-
	8

	HDOP Range
	-
	1.1 to 1.6

	Propagation conditions 
	-
	AWGN

	GPS Coarse Time assistance error range
	seconds
	1.8

	GPS L1 C/A Signal for all satellites
	dBm
	-130



Table 13.3.9: Test parameters for Nominal Accuracy - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 13.3.10

	
	Total number of generated satellites
	-
	6, 7(2) or 8(3)


	
	HDOP Range
	-
	1.4 to 2.1

	
	Propagation conditions
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	1.8

	GPS(1)
	Reference signal power level for all satellites
	dBm
	-128.5

	Galileo
	Reference signal power level for all satellites
	dBm
	-127

	GLONASS
	Reference signal power level for all satellites
	dBm
	-131

	QZSS
	Reference signal power level for all satellites
	dBm
	-128.5

	SBAS
	Reference signal power level for all satellites
	dBm
	-131

	BDS
	Reference signal power level for all satellites
	dBm
	-133

	NOTE 1: ”GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2: 7 satellites apply only for SBAS case or sub-tests with 3 different GNSSs.
NOTE 3: 8 satellites apply only for sub-tests with 3 different GNSSs and SBAS.



If QZSS is supported, one of the GPS satellites will be replaced by a QZSS satellite with respective signal support.
If SBAS is supported, the SBAS satellite with the highest elevation will be added to the scenario.
Table 13.3.10: Satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS 1(1)
	GNSS 2(1)
	GNSS 3(1)
	SBAS

	Single constellation
	6
	-
	-
	1

	Dual constellation
	3
	3
	-
	1

	Triple constellation
	3
	2
	2
	1

	NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.



Table 13.3.11: Test requirements for Nominal Accuracy – Sub-Test 1
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	31.3 m
	20.3 s



Table 13.3.12: Test requirements for Nominal Accuracy – Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	16.3 m
	20.3 s



[bookmark: _Toc27482767][bookmark: _Toc68184024]13.4	Dynamic Range
[bookmark: _Toc27482768][bookmark: _Toc68184025]13.4.1	Sub-tests
This test includes sub-tests dependent on the GNSS supported by the UE. Each sub-test is identified by a Sub-Test Number as defined in Table 13.4.1
Table 13.4.1: Sub-Test Number Definition
	Sub-Test Number
	Supported GNSS

	1
	UE supporting A-GPS L1 C/A

	2
	UE supporting A-GLONASS

	3
	UE supporting A-Galileo

	4
	UE supporting A-GPS and Modernized GPS

	5
	UE supporting A-GPS and A-GLONASS (Note)

	8
	UE supporting A-GPS and A-Galileo (Note)

	9
	UE supporting A-BDS

	10
	UE supporting A-GPS and A-BDS (Note)

	11
	UE supporting A-GPS and A-GLONASS and A-BDS (Note)

	12
	UE supporting A-GPS and A-Galileo and A-GLONASS (Note)

	13
	UE supporting A-GPS and A-Galileo and A-BDS (Note)

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.



[bookmark: _Toc27482769][bookmark: _Toc68184026]13.4.2	Test purpose
To verify the performance of the first position estimate, when the UE is provided with GNSS signals with large dynamic ranges. 
[bookmark: _Toc27482770][bookmark: _Toc68184027]13.4.3	Test applicability
This test applies to all types of NR UE that support EN-DC or NG-RAN NR, and A-GNSS.
[bookmark: _Toc27482771][bookmark: _Toc68184028]13.4.4	Minimum conformance requirements
The first fix position estimates shall meet the accuracy and response time requirements in table 13.4.2 for the parameters specified in table 13.4.3 or 13.4.4.
Table 13.4.2: Requirements for Dynamic Range
	Success rate
	2-D position error
	Max response time

	95 %
	100 m
	20 s



Table 13.4.3: Parameters for Dynamic Range - Sub-Test 1 
	Parameters
	Unit
	Value

	Number of generated satellites
	-
	6

	HDOP Range
	-
	1.4 to 2.1

	GPS Coarse Time assistance error range
	seconds
	2

	Propagation conditions
	-
	AWGN

	GPS L1 C/A Signal for 1st satellite
	dBm
	-129

	GPS L1 C/A Signal for 2nd satellite
	dBm
	-135

	GPS L1 C/A Signal for 3rd satellite
	dBm
	-141

	GPS L1 C/A Signal for 4th satellite
	dBm
	-147

	GPS L1 C/A Signal for 5th satellite
	dBm
	-147

	GPS L1 C/A Signal for 6th satellite
	dBm
	-147



Table 13.4.4: Parameters for Dynamic Range - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 13.4.6

	
	Total number of generated satellites
	-
	6 or 7(2)

	
	HDOP Range
	-
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	2

	Galileo
	Reference high signal power level
	dBm
	-127.5

	
	Reference low signal power level
	dBm
	-147

	GPS(1)
	Reference high signal power level
	dBm
	-129

	
	Reference low signal power level
	dBm
	-147

	GLONASS
	Reference high signal power level
	dBm
	-131.5

	
	Reference low signal power level
	dBm
	-147

	BDS
	Reference high signal power level
	dBm
	-133.5

	
	Reference low signal power level
	dBm
	-145

	NOTE 1: ”GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs



Table 13.4.5: Power level and satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS 1(1)
	GNSS 2(1)
	GNSS 3(1)

	Single constellation
	High signal level
	2
	--
	--

	
	Low signal level
	4
	--
	--

	Dual constellation
	High signal level
	1
	1
	--

	
	Low signal level
	2
	2
	--

	Triple constellation
	High signal level
	1
	1
	1

	
	Low signal level
	2
	1
	1

	NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.



The normative reference for this requirement is TS 38.171 [43] clause 5.3 and 6.3. 
[bookmark: _Toc27482772][bookmark: _Toc68184029]13.4.5	Test description
[bookmark: _Toc27482773][bookmark: _Toc68184030]13.4.5.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: as defined in TS 38.508-1 [45] clause 4.3.1.
Channel Bandwidth to be tested: as defined in TS 38.508-1 [45] clause 4.3.1.
1.	Connect SS and GSS to the UE antenna connector or antenna connectors as shown in Annex A.
2.	Set the GNSS test parameters as specified in table 13.4.7 or 13.4.8 for GNSS scenario #1 in TS 37.571-5 [20]. Randomly select from the satellite SV IDs defined in the relevant table of Satellites to be simulated in clause 6.2.1.2 in TS 37.571-5 [20] for the satellites with the higher levels. 
3.	For Test Configuration A (Table 13.1.1), the parameter settings for the cell are set up according to TS 38.508-1 [45] clause 4.4.1.2, non-standalone E-UTRA single cell and NR single cell network scenarios. 
	For Test Configuration B (Table 13.1.1), the parameter settings for the cell are set up according to TS 38.508-1 [45] clause 4.4.1.1, standalone NR single cell network scenarios.
4.	Switch on the UE.
5.	Establish a signalling connection according to the generic procedure in TS 38.508-1 [45] clause 4.5.4 (RRC_CONNECTED).
[bookmark: _Toc27482774][bookmark: _Toc68184031]13.4.5.2	Test procedure
1.	Start GNSS scenario #1 as specified in clause 6.2.1.2 of TS 37.571-5 [20] with the UE location randomly selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between 0 m to 500 m above WGS‑84 reference ellipsoid using the method described in clause 6.2.1.2.6 of TS 37.571-5 [20]
2.	Send a RESET UE POSITIONING STORED INFORMATION message.
3.	Depending on how the LPP session is performed:
- In the case of C-Plane, the SS shall send an LPP REQUEST CAPABILITIES message.
- In the case of U-Plane, the SS shall establish a SUPL session with the UE for positioning.
4.	The UE returns an LPP PROVIDE CAPABILITIES message indicating the assistance data supported by the UE in the Assistance Data Support List in the A GNSS Provide Capabilities IE.
5.	Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the UE as indicated in the step 4 and in accordance with clause 6.2.6 of TS 37.571-5 [20], and with the values defined in clause 6.2.7 of TS 37.571-5 [20] with the value of GNSS Reference Time offset by a random value as specified in clause 6.2.7.2 of TS 37.571-5 [20]. If the LPP session is performed over C-Plane, then if the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the (first) LPP PROVIDE ASSISTANCE DATA message.
6.	Send an LPP REQUEST LOCATION INFORMATION message to obtain a fix.
7.	If the UE returns a valid result in the LPP PROVIDE LOCATION INFORMATION message within the Max response time specified in table 13.4.10 then record the result and process it as specified in step 9. If the UE does not return a valid result within the Max response time specified in table 13.4.10 or reports an Error in the LPP PROVIDE LOCATION INFORMATION message then record one Bad Result.
8.	If the UE message at step 7 includes the ackRequested IE set to TRUE, then the SS shall send a LPP acknowledgment message.
9.	For UE based testing compare the reported Location Information in the LPP PROVIDE LOCATION INFORMATION message against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 7.3.9 and record one Good Result or Bad Result as appropriate; or
	For UE assisted testing convert the GNSS Measurement Information reported in the LPP PROVIDE LOCATION INFORMATION message to a 2D position using the method described in clause 4.4.3 and then compare the result against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 13.4.10 and record one Good Result or Bad Result as appropriate.
10.	Repeat steps 1 to 9 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such that the UE shall have to use the new assistance data. Randomly select from the satellite SV IDs defined in the relevant table of Satellites to be simulated in clause 6.2.1.2 in TS 37.571-5 [20] for the satellites with the higher levels. Use new random values for the UE location and altitude in step 1 and for the GNSS Reference Time offset in step 5.
11.	Repeat steps 1 to 10 until the statistical requirements of clause 13.4.6 are met. Each time scenario #1 or #2 is used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again. Each time scenario #1 or #2 is used, randomly select from the satellite SV IDs defined in the relevant table of Satellites to be simulated in clause 6.2.1.2 in TS 37.571-5 [20], for the satellites with the higher levels.
12.	Release the signalling connection.
[bookmark: _Toc27482775][bookmark: _Toc68184032]13.4.5.3	Message contents
Message contents are according to TS 38.508-1 [45] clauses 4.6 and 4.7 and as follows:
RESET UE POSITIONING STORED INFORMATION
	Information Element
	Value/remark

	UE POSITIONING TECHNOLOGY
	AGNSS



LPP REQUEST CAPABILITIES
	Information Element
	Value/remark

	a‑gnss‑RequestCapabilities
	TRUE



LPP REQUEST LOCATION INFORMATION
	Information Element
	Value/remark
	Comment

	commonIEsRequestLocationInformation
	
	

	> locationInformationType
	‘locationEstimateRequired’ or
‘locationMeasurementsRequired’
	Depending on test case and UE capabilities, i.e. support for UE-based or UE-assisted

	> additionalInformation
	‘onlyReturnInformationRequested’
	

	> qos
	
	

	>> horizontalAccuracy
	‘19’ (51.2m)
	

	>> verticalCoordinateRequest
	FALSE
	

	>> responseTime 
	
	

	>>>time
	‘20’
	

	a-gnss-RequestLocationInformation
	
	

	> gnss-PositioningInstructions
	
	

	>> gnssMethods
	
	

	>>> gnss-ids
	Sub-test 1: ‘gps’
Sub-test 2: ‘glonass’
Sub-test 3: ‘galileo’
Sub-test 4: ‘gps’
Sub-test 5: ‘gps’ and ‘glonass’
Sub-test 8: ‘gps’ and ‘galileo’
Sub-test 9: ‘bds’
Sub-test 10: ‘gps’and’bds’
Sub-test 11: ‘gps’ and ‘glonass’ and ‘bds’
Sub-test 12: ‘gps’ and 'galileo' and ‘glonass’
Sub-test 13: ‘gps’ and ‘galileo’ and ‘bds’
	

	>> fineTimeAssistanceMeasReq
	FALSE
	

	>> adrMeasReq
	FALSE
	

	>> multiFreqMeasReq
	TRUE or FALSE
	Depending on UE capabilities

	>> assistanceAvailability
	FALSE
	



[bookmark: _Toc27482776][bookmark: _Toc68184033]13.4.6	Test requirement
For the parameters specified in table 13.4.7 or 13.4.8 the UE shall meet the requirements and the success rate specified in table 13.4.10 with a confidence level of 95% according to Annex D.
Table 13.4.7: Test parameters for Dynamic Range - Sub-Test 1 
	Parameters
	Unit
	Value

	Number of generated satellites
	-
	6

	HDOP Range
	-
	1.4 to 2.1

	GPS Coarse Time assistance error range
	seconds
	1.8

	Propagation conditions
	-
	AWGN

	GPS L1 C/A Signal for 1st satellite
	dBm
	-128.2

	GPS L1 C/A Signal for 2nd satellite
	dBm
	-134

	GPS L1 C/A Signal for 3rd satellite
	dBm
	-140

	GPS L1 C/A Signal for 4th satellite
	dBm
	-146

	GPS L1 C/A Signal for 5th satellite
	dBm
	-146

	GPS L1 C/A Signal for 6th satellite
	dBm
	-146



Table 13.4.8: Test parameters for Dynamic Range - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 13.4.9

	
	Total number of generated satellites
	-
	6 or 7(2)

	
	HDOP Range
	-
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	1.8

	Galileo
	Reference high signal power level
	dBm
	-126.7

	
	Reference low signal power level
	dBm
	-146

	GPS(1)
	Reference high signal power level
	dBm
	-128.2

	
	Reference low signal power level
	dBm
	-146

	GLONASS
	Reference high signal power level
	dBm
	-130.7

	
	Reference low signal power level
	dBm
	-146

	BDS
	Reference high signal power level
	dBm
	-132.7

	
	Reference low signal power level
	dBm
	-144

	NOTE 1: ”GPS” here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs



Table 13.4.9: Power level and satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS 1(1)
	GNSS 2(1)
	GNSS 3(1)

	Single constellation
	High signal level
	2
	--
	--

	
	Low signal level
	4
	--
	--

	Dual constellation
	High signal level
	1
	1
	--

	
	Low signal level
	2
	2
	--

	Triple constellation
	High signal level
	1
	1
	1

	
	Low signal level
	2
	1
	1

	NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.



Table 13.4.10: Test requirements for Dynamic Range
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	101.3 m
	20.3 s



[bookmark: _Toc27482777][bookmark: _Toc68184034]13.5	Multi-Path scenario
[bookmark: _Toc27482778][bookmark: _Toc68184035]13.5.1	Sub-tests 
This test includes sub-tests dependent on the GNSS supported by the UE. Each sub-test is identified by a Sub-Test Number as defined in Table 13.5.1
Table 13.5.1: Sub-Test Number Definition
	Sub-Test Number
	Supported GNSS

	1
	UE supporting A-GPS L1 C/A

	2
	UE supporting A-GLONASS

	3
	UE supporting A-Galileo

	4
	UE supporting A-GPS and Modernized GPS

	5
	UE supporting A-GPS and A-GLONASS (Note)

	8
	UE supporting A-GPS and A-Galileo (Note)

	9
	UE supporting A-BDS

	10
	UE supporting A-GPS and A-BDS (Note)

	11
	UE supporting A-GPS and A-GLONASS and A-BDS (Note)

	12
	UE supporting A-GPS and A-Galileo and A-GLONASS (Note)

	13
	UE supporting A-GPS and A-Galileo and A-BDS (Note)

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.



[bookmark: _Toc27482779][bookmark: _Toc68184036]13.5.2	Test purpose
To verify the performance of the first position estimate, when the UE is provided with GNSS signals with multi-path components. 
[bookmark: _Toc27482780][bookmark: _Toc68184037]13.5.3	Test applicability
This test applies to all types of NR UE that support EN-DC or NG-RAN NR, and A-GNSS.
[bookmark: _Toc27482781][bookmark: _Toc68184038]13.5.4	Minimum conformance requirements
The first fix position estimates shall meet the accuracy and response time requirements in table 13.5.2 for the parameters specified in table 13.5.3 or 13.5.4.
Table 13.5.2: Requirements for Multi-Path scenario
	Success rate
	2-D position error
	Max response time

	95 %
	100 m
	20 s



Table 13.5.3: Parameters for Multi-Path scenario - Sub-Test 1
	Parameters
	Unit
	Value

	Number of generated satellites (Satellites 1, 2 unaffected by multi-path)
(Satellites 3, 4, 5 affected by multi-path)
	-
	5

	GPS Coarse time assistance error range
	seconds
	2

	HDOP Range
	-
	1.8 to 2.5

	GPS L1 C/A Signal for satellite 1, 2
	dBm
	-130

	GPS L1 C/A Signal for satellite 3, 4, 5
	dBm
	LOS signal of -130 dBm, multi-path signal of -136 dBm 



Table 13.5.4: Parameters for Multi-Path scenario - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 13.5.5

	
	Total number of generated satellites 
	-
	6 or 7(2)

	
	HDOP range
	
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	2

	Galileo
	Reference signal power level 
	dBm
	-127

	GPS(1)
	Reference signal power level
	dBm
	-128.5

	GLONASS
	Reference signal power level
	dBm
	-131

	BDS
	Reference signal power level
	dBm
	-133

	NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs



Table 13.5.5: Channel model allocation
	
	Channel model allocation for each constellation

	
	GNSS-1
	GNSS-2
	GNSS-3

	Single constellation
	One-tap channel
	2
	--
	--

	
	Two-tap channel
	4
	--
	--

	Dual constellation
	One-tap channel
	1
	1
	--

	
	Two-tap channel
	2
	2
	--

	Triple constellation
	One-tap channel
	1
	1
	1

	
	Two-tap channel
	2
	1
	1

	Note: One-tap channel: no multi-path. Two-tap channel: multi-path defined in clause 4.2.4



The normative reference for this requirement is TS 38.171 [43] clause 5.4 and 6.4. 
[bookmark: _Toc27482782][bookmark: _Toc68184039]13.5.5	Test description
[bookmark: _Toc27482783][bookmark: _Toc68184040]13.5.5.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: as defined in TS 38.508-1 [45] clause 4.3.1.
Channel Bandwidth to be tested: as defined in TS 38.508-1 [45] clause 4.3.1.
1.	Connect SS and GSS to the UE antenna connector or antenna connectors as shown in Annex A.
2.	Set the GNSS test parameters as specified in table 13.5.7 or 13.5.8 for GNSS scenario #1 in TS 37.571-5 [20]. Randomly select from the satellite SV IDs defined in the relevant table of Satellites to be simulated in clause 6.2.1.2 in TS 37.571-5 [20] for the satellites with one-tap channels.
3.	For Test Configuration A (Table 13.1.1), the parameter settings for the cell are set up according to TS 38.508-1 [45] clause 4.4.1.2, non-standalone E-UTRA single cell and NR single cell network scenarios. 
	For Test Configuration B (Table 13.1.1), the parameter settings for the cell are set up according to TS 38.508-1 [45] clause 4.4.1.1, standalone NR single cell network scenarios.
4.	Switch on the UE.
5.	Establish a signalling connection according to the generic procedure in TS 38.508-1 [18] clause 4.5. 4 (RRC_CONNECTED).
[bookmark: _Toc27482784][bookmark: _Toc68184041]13.5.5.2	Test procedure
1.	Start GNSS scenario #1 as specified in clause 6.2.1.2 of TS 37.571-5 [20] with the UE location randomly selected to be within 3 km of the Reference Location and the altitude of the UE randomly selected between 0 m to 500 m above WGS‑84 reference ellipsoid using the method described in clause 6.2.1.2.6 of TS 37.571-5 [20]. The initial carrier phase difference between taps of the multi-path model shall be randomly selected between 0 and 2radians by selecting the next random number from a standard uniform random number generator, in the range 0 to 2, representing radians with a resolution of 0.1, representing 0.1 radians.
2.	Send a RESET UE POSITIONING STORED INFORMATION message.
[bookmark: _Hlk20931953]3.	Depending on how the LPP session is performed:
- In the case of C-Plane, the SS shall send an LPP REQUEST CAPABILITIES message.
- In the case of U-Plane, the SS shall establish a SUPL session with the UE for positioning.
4.	The UE returns an LPP PROVIDE CAPABILITIES message indicating the assistance data supported by the UE in the Assistance Data Support List in the A GNSS Provide Capabilities IE.
5.	Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the UE as indicated in the step 4 and in accordance with clause 6.2.6 of TS 37.571-5 [20], and with the values defined in clause 6.2.7 of TS 37.571-5 [20] with the value of GNSS Reference Time offset by a random value as specified in clause 6.2.7.2 of TS 37.571-5 [20]. If the LPP session is performed over C-Plane, then if the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
6.	Send an LPP REQUEST LOCATION INFORMATION message to obtain a fix.
7.	If the UE returns a valid result in the LPP PROVIDE LOCATION INFORMATION message within the Max response time specified in table 13.5.10 then record the result and process it as specified in step 9. If the UE does not return a valid result within the Max response time specified in table 13.5.10 or reports an Error in the LPP PROVIDE LOCATION INFORMATION message then record one Bad Result.
8.	If the UE message at step 7 includes the ackRequested IE set to TRUE, then the SS shall send a LPP acknowledgment message.
9.	For UE based testing compare the reported Location Information in the LPP PROVIDE LOCATION INFORMATION message against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 13.5.10 and record one Good Result or Bad Result as appropriate; or
	For UE assisted testing convert the GNSS Measurement Information reported in the LPP PROVIDE LOCATION INFORMATION message to a 2D position using the method described in clause 4.4.3 and then compare the result against the simulated position of the UE used in step 1, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 13.5.10 and record one Good Result or Bad Result as appropriate.
10.	Repeat steps 1 to 9 using GNSS scenario #2 instead of #1 so that the reference location changes sufficiently such that the UE shall have to use the new assistance data. Randomly select from the satellite SV IDs defined in the relevant table of Satellites to be simulated in clause 6.2.1.2 in TS 37.571-5 [20] for the satellites with the one-tap channels. Use new random values for the UE location and altitude, and the initial carrier phase difference between taps of the multi-path model in step 1 and for the GNSS Reference Time offset in step 5.
11.	Repeat steps 1 to 10 until the statistical requirements of clause 13.5.6 are met. Each time scenario #1 or #2 is used, the start time of the GNSS scenario shall be advanced by 2 minutes from the time used previously for that scenario. Once a scenario reaches the end of its viable running time, restart it from its nominal start time again. Each time scenario #1 or #2 is used, randomly select from the satellite SV IDs defined in the relevant table of Satellites to be simulated in clause 6.2.1.2 in TS 37.571-5 [20], for the satellites with the one-tap channels.
12.	Release the signalling connection
[bookmark: _Toc27482785][bookmark: _Toc68184042]13.5.5.3	Message contents
Message contents are according to TS 38.508-1 [45] clauses 4.6 and 4.7 and as follows:
RESET UE POSITIONING STORED INFORMATION
	Information Element
	Value/remark

	UE POSITIONING TECHNOLOGY
	AGNSS



LPP REQUEST CAPABILITIES
	Information Element
	Value/remark

	a‑gnss‑RequestCapabilities
	TRUE



LPP REQUEST LOCATION INFORMATION
	Information Element
	Value/remark
	Comment

	commonIEsRequestLocationInformation
	
	

	> locationInformationType
	‘locationEstimateRequired’ or
‘locationMeasurementsRequired’
	Depending on test case and UE capabilities, i.e. support for UE-based or UE-assisted

	> additionalInformation
	‘onlyReturnInformationRequested’
	

	> qos
	
	

	>> horizontalAccuracy
	‘19’ (51.2m)
	

	>> verticalCoordinateRequest
	FALSE
	

	>> responseTime 
	
	

	>>>time
	‘20’
	

	a-gnss-RequestLocationInformation
	
	

	> gnss-PositioningInstructions
	
	

	>> gnssMethods
	
	

	>>> gnss-ids
	Sub-test 1: ‘gps’
Sub-test 2: ‘glonass’
Sub-test 3: ‘galileo’
Sub-test 4: ‘gps’
Sub-test 5: ‘gps’ and ‘glonass’
Sub-test 8: ‘gps’ and ‘galileo’
Sub-test 9: ‘bds’
Sub-test 10: ‘gps’and’bds’
Sub-test 11: ‘gps’ and ‘glonass’ and ‘bds’
Sub-test 12: ‘gps’ and 'galileo' and ‘glonass’
Sub-test 13: ‘gps’ and ‘galileo’ and ‘bds’
	

	>> fineTimeAssistanceMeasReq
	FALSE
	

	>> adrMeasReq
	FALSE
	

	>> multiFreqMeasReq
	TRUE or FALSE
	Depending on UE capabilities

	>> assistanceAvailability
	FALSE
	



[bookmark: _Toc27482786][bookmark: _Toc68184043]13.5.6	Test requirement
For the parameters specified in table 13.5.7 or 13.5.8 the UE shall meet the requirements and the success rate specified in table 13.5.10 with a confidence level of 95% according to Annex D.
Table 13.5.7: Test parameters for Multi-Path scenario - Sub-Test 1 
	Parameters
	Unit
	Value

	Number of generated satellites (see note)
	-
	5

	GPS Coarse Time assistance error range
	seconds
	1.8

	HDOP Range
	-
	1.8 to 2.5

	GPS L1 C/A Signal for Satellite 1, 2 (see note)
	dBm
	-130

	GPS L1 C/A Signal for Satellite 3, 4, 5 (see note)
	dBm
	LOS signal of -130 dBm, multi-path signal of -136.2 dBm 

	NOTE:	Satellites 1, 2 no multi-path. Satellites 3, 4, 5 multi-path defined in clause 4.2.4.



Table 13.5.8: Test parameters for Multi-Path scenario - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 13.5.9

	
	Total number of generated satellites
	-
	6 or 7(2)

	
	HDOP Range per system
	-
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	
	GNSS coarse time assistance error range
	seconds
	2

	Galileo
	Reference signal power level for all satellites
	dBm
	-127

	GPS(1)
	Reference signal power level for all satellites
	dBm
	-128.5

	GLONASS
	Reference signal power level for all satellites
	dBm
	-131

	BDS
	Reference signal power level for all satellites
	dBm
	-133

	NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs.



Table 13.5.9: Channel model allocation
	
	Channel model allocation for each constellation

	
	GNSS-1
	GNSS-2
	GNSS-3

	Single constellation
	One-tap channel
	2
	--
	--

	
	Two-tap channel
	4
	--
	--

	Dual constellation
	One-tap channel
	1
	1
	--

	
	Two-tap channel
	2
	2
	--

	Triple constellation
	One-tap channel
	1
	1
	1

	
	Two-tap channel
	2
	1
	1

	Note: One-tap channel: no multi-path. Two-tap channel: multi-path defined in clause 4.2.4 with Relative mean Power (Y) defined in Table 13.5.9A.



Table 13.5.9A: Relative mean Power (Y) for use in Table 13.5.9
	System
	Signals
	Y [dB]

	Galileo
	E1
	-4.7

	
	E5a
	-6.2

	
	E5b
	-6.2

	GPS/Modernized GPS
	L1 C/A
	-6.2

	
	L1C
	-4.7

	
	L2C
	-6.2

	
	L5
	-6.2

	GLONASS
	G1
	-12.7

	
	G2
	-12.7

	BDS
	B1I
	-4.7

	
	B1C
	-4.7



Table 13.5.10: Test requirements for Multi-Path scenario
	System
	Success rate
	2-D position error
	Max response time

	All
	95 %
	101.3 m
	20.3 s



[bookmark: _Toc27482787][bookmark: _Toc68184044]13.6	Moving scenario and periodic update (Rel-9 to Rel-13)
[bookmark: _Toc27482788][bookmark: _Toc68184045]13.6.1	Sub-tests 
This test includes sub-tests dependent on the GNSS supported by the UE. Each sub-test is identified by a Sub-Test Number as defined in Table 13.6.1
Table 13.6.1: Sub-Test Number Definition
	Sub-Test Number
	Supported GNSS

	1
	UE supporting A-GPS L1 C/A

	2
	UE supporting A-GLONASS

	3
	UE supporting A-Galileo

	4
	UE supporting A-GPS and Modernized GPS

	5
	UE supporting A-GPS and A-GLONASS (Note)

	8
	UE supporting A-GPS and A-Galileo (Note)

	9
	UE supporting A-BDS

	10
	UE supporting A-GPS and A-BDS (Note)

	11
	UE supporting A-GPS and A-GLONASS and A-BDS (Note)

	12
	UE supporting A-GPS and A-Galileo and A-GLONASS (Note)

	13
	UE supporting A-GPS and A-Galileo and A-BDS (Note)

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.



[bookmark: _Toc27482789][bookmark: _Toc68184046]13.6.2	Test purpose
To verify the performance when the UE is requested to use periodical reporting with a reporting interval of 2 seconds.
[bookmark: _Toc27482790][bookmark: _Toc68184047]13.6.3	Test applicability
This test applies to all types of NR UE that support EN-DC or NG-RAN NR, and A-GNSS, with LPP Release 9 to 13. 
[bookmark: _Toc27482791][bookmark: _Toc68184048]13.6.4	Minimum conformance requirements
The position estimates, after the first reported position estimate, shall meet the accuracy requirement in table 13.6.2 or 13.6.3 with the periodical reporting interval of 2 seconds for the parameters specified in table 13.6.4 or 13.6.5.
NOTE:	In the actual testing the UE may report error messages until it has been able to acquire GNSS measured results or a position estimate. The SS shall only consider the first measurement report different from an error message as the first position estimate in the requirement in table 13.6.2 or 13.6.3.
Table 13.6.2: Requirements for Moving scenario and periodic update - Sub-Test 1
	Success Rate
	2-D position error
	Periodical reporting interval

	95 %
	100 m
	2 s



Table 13.6.3: Requirements for Moving scenario and periodic update - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	Success Rate
	2-D position error
	Periodical reporting interval

	95 %
	50 m
	2 s



Table 13.6.4: Parameters for Moving scenario and periodic update - Sub-Test 1
	Parameters
	Unit
	Value

	Number of generated satellites 
	-
	5

	HDOP Range
	-
	1.8 to 2.5

	Propagation condition
	-
	AWGN

	GPS L1 C/A signal for all satellites
	dBm
	-130



Table 13.6.5: Parameters for Moving scenario and periodic update - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 13.6.6

	
	Total number of generated satellites 
	-
	6 or 7(2)

	
	HDOP range
	
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	Galileo
	Reference signal power level 
	dBm
	-127

	GPS(1)
	Reference signal power level
	dBm
	-128.5

	GLONASS
	Reference signal power level
	dBm
	-131

	BDS
	Reference signal power level
	dBm
	-133

	NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs.



Table 13.6.6: Satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS 1(1)
	GNSS 2(1)
	GNSS 3(1)

	Single constellation
	6
	--
	--

	Dual constellation
	3
	3
	--

	Triple constellation
	3
	2
	2

	NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.



The normative reference for this requirement is TS 38.171 [43] clause 5.5 and 6.5. 
[bookmark: _Toc27482792][bookmark: _Toc68184049]13.6.5	Test description
[bookmark: _Toc27482793][bookmark: _Toc68184050]13.6.5.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: as defined in TS 38.508-1 [45] clause 4.3.1.
Channel Bandwidth to be tested: as defined in TS 38.508-1 [45] clause 4.3.1.
The UE moves on a rectangular trajectory of 940 m by 1 440 m with rounded corner defined in Figure 13.1. The initial reference is first defined followed by acceleration to final speed of 100 km/h in 250 m. The UE then maintains the speed for 400 m. This is followed by deceleration to final speed of 25 km/h in 250 m. The UE then turn 90 degrees with turning radius of 20 m at 25 km/h. This is followed by acceleration to final speed of 100 km/h in 250 m. The sequence is repeated to complete the rectangle.

Figure 13.1: Rectangular trajectory of the moving scenario and periodic update test case

Trajectory Parameters
	Parameter
	Distance (m)
	Speed (km/h)

	l11, l15, l21, l25
	20
	25

	l12, l14, l22, l24
	250
	25 to 100 and 100 to 25

	l13
	400
	100

	l23
	900
	100



1.	Connect SS and GSS to the UE antenna connector or antenna connectors as shown in Annex A.
2.	Set the GNSS test parameters as specified in table 13.6.8 or 13.6.9 for GNSS scenario #5 in TS 37.571-5 [20].
3.	For Test Configuration A (Table 13.1.1), the parameter settings for the cell are set up according to TS 38.508-1 [45] clause 4.4.1.2, non-standalone E-UTRA single cell and NR single cell network scenarios. 
	For Test Configuration B (Table 13.1.1), the parameter settings for the cell are set up according to TS 38.508-1 [45] clause 4.4.1.1, standalone NR single cell network scenarios.
4.	Switch on the UE.
5.	Establish a signalling connection according to the generic procedure in TS 38.508-1 [45] clause 4.5. 4 (RRC_CONNECTED).
[bookmark: _Toc27482794][bookmark: _Toc68184051]13.6.5.2	Test procedure
1.	Start GNSS scenario #5 as specified in clause 6.2.1.2 of TS 37.571-5 [20]
2.	Send a RESET UE POSITIONING STORED INFORMATION message.
3.	Depending on how the LPP session is performed:
- In the case of C-Plane, the SS shall send an LPP REQUEST CAPABILITIES message.
- In the case of U-Plane, the SS shall establish a SUPL session with the UE for positioning.
4.	The UE returns an LPP PROVIDE CAPABILITIES message indicating the assistance data supported by the UE in the Assistance Data Support List in the A GNSS Provide Capabilities IE.
5.	Send an LPP PROVIDE ASSISTANCE DATA message to provide the assistance data that is supported by the UE as indicated in the step 4 and in accordance with clause 6.2.6 of TS 37.571-5 [20], and with the values defined in clause 6.2.7 of TS 37.571-5 [20]. If the LPP session is performed over C-Plane, then if the UE message at step 4 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message.
6.	Send an LPP REQUEST LOCATION INFORMATION message to obtain a fix.
7.	Ignore any Error messages that the UE may report in LPP PROVIDE LOCATION INFORMATION messages until it has been able to acquire the GNSS signals and reports the first GNSS Measurement Information or Location Information.
8.	Discard the first GNSS Measurement Information or Location Information.
9.	Record the time of reception of the next LPP PROVIDE LOCATION INFORMATION message after reception of the first GNSS Measurement Information or Location Information.
10.	After the reception of the first GNSS Measurement Information or Location Information reported in a LPP PROVIDE LOCATION INFORMATION message, every time the UE returns a GNSS Measurement Information or Location Information in the LPP PROVIDE LOCATION INFORMATION message record the time of reception and the result. If the difference between the time of reception and the time of reception of the previous result is less than 1.5 seconds or greater than 2.5 seconds, or if the UE reports an Error in any LPP PROVIDE LOCATION INFORMATION messages, then record one Bad Result. Otherwise process the result as specified in step 12.
11.	If the UE messages at steps 7 to 10 include the ackRequested IE set to TRUE, then the SS shall send LPP acknowledgment messages as required.
12.	For UE based testing compare the reported Location Information in the LPP PROVIDE LOCATION INFORMATION message against the simulated position of the UE at the time of applicability reported in the Location Information, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 13.6.11 or 13.6.12 and record one Good Result or Bad Result as appropriate; or
	For UE assisted testing convert the GNSS Measurement Information reported in the LPP PROVIDE LOCATION INFORMATION message to a 2D position using the method described in clause 4.4.3 and then compare the result against the simulated position of the UE at the time of applicability reported in the GNSS Measurement Information, and calculate the 2D position error as specified in clause 4.5.2.3. Compare the 2D position error against the value in table 13.6.11 or 13.6.12 and record one Good Result or Bad Result as appropriate.
13.	If the UE sends the first LPP PROVIDE LOCATION INFORMATION that contains GNSS Measurement Information or Location Information later than 240s after the start of the GNSS scenario, fail the UE and stop the test early. Otherwise collect LPP PROVIDE LOCATION INFORMATION results during 900s, starting from the time recorded in step 9. If at any time the difference between the times of reception of two consecutive results is greater than 240s, fail the UE and stop the test early. Use the collected Good Results and Bad Results to determine the PASS/FAIL according to clause 13.6.6.
14.	Release the signalling connection.
[bookmark: _Toc27482795][bookmark: _Toc68184052]13.6.5.3	Message contents
Message contents are according to TS 38.508-1 [45] clauses 4.6 and 4.7 and as follows:
RESET UE POSITIONING STORED INFORMATION
	Information Element
	Value/remark

	UE POSITIONING TECHNOLOGY
	AGNSS



LPP REQUEST CAPABILITIES
	Information Element
	Value/remark

	a‑gnss‑RequestCapabilities
	TRUE



LPP REQUEST LOCATION INFORMATION
	Information Element
	Value/remark
	Comment

	commonIEsRequestLocationInformation
	
	

	> locationInformationType
	‘locationEstimateRequired’ or
‘locationMeasurementsRequired’
	Depending on test case and UE capabilities, i.e. support for UE-based or UE-assisted

	> periodicalReporting
	
	

	>> reportingAmount
	‘ra-Infinity‘
	Infinite means during the complete test time

	>> reportingInterval
	‘ri0-5’
	2 seconds

	> additionalInformation
	‘onlyReturnInformationRequested’
	

	> qos
	
	

	>> horizontalAccuracy (Sub-Test 1)
	‘19’ (51.2m)
	

	>> horizontalAccuracy (Sub-Tests 2 to 5 and 8 to 13)
	‘13’ (24.5m)
	

	>> verticalCoordinateRequest
	FALSE
	

	>> responseTime 
	Not present
	

	a-gnss-RequestLocationInformation
	
	

	> gnss-PositioningInstructions
	
	

	>> gnssMethods
	
	

	>>> gnss-ids
	Sub-test 1: ‘gps’
Sub-test 2: ‘glonass’
Sub-test 3: ‘galileo’
Sub-test 4: ‘gps’
Sub-test 5: ‘gps’ and ‘glonass’
Sub-test 8: ‘gps’ and ‘galileo’
Sub-test 9: ‘bds’ 
Sub-test 10: ‘gps’and’bds’
Sub-test 11: ‘gps’ and ‘glonass’ and ‘bds’
Sub-test 12: ‘gps’ and 'galileo' and ‘glonass’
Sub-test 13: ‘gps’ and ‘galileo’ and ‘bds’
	

	>> fineTimeAssistanceMeasReq
	FALSE
	

	>> adrMeasReq
	FALSE
	

	>> multiFreqMeasReq
	TRUE or FALSE
	Depending on UE capabilities

	>> assistanceAvailability
	FALSE
	



[bookmark: _Toc27482796][bookmark: _Toc68184053]13.6.6	Test requirement
For the parameters specified in table 13.6.8 or 13.6.9 the UE shall meet the requirements and the success rate specified in table 13.6.11 or 13.6.12 after the first reported position estimates.
NOTES:	1. In the testing the UE may report error messages until it has been able to acquire GNSS measured results or a position estimate. The test equipment shall only consider the first measurement report different from an error message as the first position estimate in the requirement in table 13.6.11 or 13.6.12.
	2. Due to the statistical nature of the results it is not possible to design a test with predefined confidence level for the success rate in table 13.6.11 or 13.6.12, therefore a simple PASS/FAIL of the results gathered against this success rate is used.
Table 13.6.8: Test parameters for Moving scenario and periodic update - Sub-Test 1
	Parameters
	Unit
	Value

	Number of generated satellites
	-
	5

	HDOP Range
	-
	1.8 to 2.5

	Propagation condition
	-
	AWGN

	GPS L1 C/A Signal for all satellites
	dBm
	-130



Table 13.6.9: Test parameters for Moving scenario and periodic update - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Parameters
	Unit
	Value

	
	Number of generated satellites per system
	-
	See Table 13.6.10

	
	Total number of generated satellites
	-
	6 or 7(2)

	
	HDOP Range per system
	-
	1.4 to 2.1

	
	Propagation conditions 
	-
	AWGN

	Galileo
	Reference signal power level for all satellites
	dBm
	-127

	GPS(1)
	Reference signal power level for all satellites
	dBm
	-128.5

	GLONASS
	Reference signal power level for all satellites
	dBm
	-131

	BDS
	Reference signal power level for all satellites
	dBm
	-133

	NOTE 1: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.
NOTE 2: 7 satellites are used for sub-tests with 3 different GNSSs.



Table 13.6.10: Satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS 1(1)
	GNSS 2(1)
	GNSS 3(1)

	Single constellation
	6
	--
	--

	Dual constellation
	3
	3
	--

	Triple constellation
	3
	2
	2

	NOTE 1: GNSS refers to global systems i.e., GPS, Galileo, GLONASS and BDS.



Table 13.6.11: Test requirements for Moving scenario and periodic update - Sub-Test 1
	System
	Success rate
	2-D position error
	Periodical reporting interval

	All
	95 %
	101.3 m
	Between 1.5 s and 2.5s



Table 13.6.12: Test requirements for Moving scenario and periodic update - Sub-Tests 2 to 5 and Sub-Tests 8 to 13
	System
	Success rate
	2-D position error
	Periodical reporting interval

	All
	95 %
	51.3 m
	Between 1.5 s and 2.5s



[bookmark: _Toc27482797][bookmark: _Toc68184054]13.7	Moving scenario and periodic update (Rel-14 onwards)
[bookmark: _Toc27482798][bookmark: _Toc68184055]13.7.1	Sub-tests
Same as defined in clause 13.6.1.
[bookmark: _Toc27482799][bookmark: _Toc68184056]13.7.2	Test purpose
Same as defined in clause 13.6.2.
[bookmark: _Toc27482800][bookmark: _Toc68184057]13.7.3	Test applicability
This test applies to all types of NR UE that support EN-DC or NG-RAN NR, and A-GNSS with periodical reporting with LPP Release 14 onwards.
NOTE:	The capability to support periodical reporting is indicated in LPP [4] by either omitting the field periodicalReportingNotSupported-r14 in the LPP PROVIDE CAPABILITIES message, or by including the field periodicalReportingNotSupported-r14 in the LPP PROVIDE CAPABILITIES message but with bits for UE-assisted or UE-based mode set to zero.
[bookmark: _Toc27482801][bookmark: _Toc68184058]13.7.4	Minimum conformance requirements
Same as defined in clause 13.6.4.
[bookmark: _Toc27482802][bookmark: _Toc68184059]13.7.5	Test description
Same as defined in clause 13.6.5.
[bookmark: _Toc27482803][bookmark: _Toc68184060]13.7.6	Test requirement
Same as defined in clause 13.6.6.
[bookmark: _Toc27482804][bookmark: _Toc68184061]14	NR RSTD measurement requirements
[bookmark: _Toc27482805][bookmark: _Toc68184062]14.1	General
This clause defines the minimum performance requirements for NR UEs capable of performing NR RSTD measurements for DL-TDOA.
14.2	NR RSTD measurement period test cases
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]14.2.1	NR RSTD measurement period test case for single positioning frequency layer in FR1 SA
[bookmark: _Toc27481677][bookmark: _Toc68182927][bookmark: _Toc75461771][bookmark: _Toc76023892]Editor's note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The TT analysis is FFS.
-	The test applicability in TS 37.571-3 has not been added
-	The test requirements contain values in [.].
14.2.1.1	Test purpose
The purpose of the test is to verify that the RSTD measurement meets the requirements specified in TS 38.133 [50] Clause 9.9.2 in an environment with AWGN propagation conditions in FR1 in standalone scenario when single positioning frequency layer is configured.
[bookmark: _Toc27481678][bookmark: _Toc68182928][bookmark: _Toc75461772][bookmark: _Toc76023893]14.2.1.2	Test applicability
This test applies to all types of NR UE release 16 onwards that supports DL-TDOA positioning.
[bookmark: _Toc27481679][bookmark: _Toc68182929][bookmark: _Toc75461773][bookmark: _Toc76023894][bookmark: _Toc27481680][bookmark: _Toc68182930][bookmark: _Toc75461774][bookmark: _Toc76023895]14.2.1.3	Minimum conformance requirements
When physical layer receives last of NR-TDOA-ProvideAssistanceData message and NR-TDOA-RequestLocationInformation message from LMF via LPP [49], the UE shall be able to measure and report multiple (up to the UE capability specified in TS 38.133 [50] Clause 9.9.2.3) DL RSTD measurements, during the measurement period  defined as:
	
Where ,
	 is the index of positioning frequency layer,
	 is total number of positioning frequency layers, and
	 is the periodicity of the PRS RSTD measurement in positioning frequency layer i 
 is the measurement period for PRS RSTD measurement in positioning frequency layer i as specified below:
	 ,
where: 
	 is the UE Rx beam sweeping factor. In FR1,  = 1; and in FR2,  = 8.
	 is the carrier-specific scaling factor for NR PRS-based positioning measurements in positioning frequency layer i as defined in TS 38.133[50] clause 9.1.5.2.
 is the maximum number of DL PRS resources in positioning frequency layer i configured in a slot. 
 is the time duration of available PRS to be measured in the positioning frequency layer i, and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214 [56]. 
	 is the number of PRS RSTD samples and = 4. 
	 is the measurement duration for the last PRS RSTD sample, including the sampling time and processing time,  =  +  ,
	 is the periodicity of the PRS RSTD measurement in positioning frequency layer i defined as: 
 =  
Where, 
		corresponds to durationOfPRS-ProcessingSymbolsInEveryTms in TS 37.355 [49],
	, the least common multiple between  and .
 is the repetition periodicity of the measurement gap applicable for measurement in the PRS frequency layer i.
	 is the periodicity of DL PRS resource with muting on positioning frequency layer i. 
If more than one PRS periodicities are configured in positioning frequency layer i, the least common multiple of PRS periodicities  among all DL PRS resource sets in the positioning frequency layer is used to derive the measurement period of that positioning frequency layer i. Where, 
, is the PRS periodicity with muting per PRS resource, 
 is the periodicity of PRS resource sets given by the higher-layer parameter DL-PRS-Periodicity.
 is the scaling factor considering PRS resource muting. If bitmap   for higher-layer parameter DL-PRS-MutingPattern is provided, and , then ; otherwise, if bitmap  is not provided or , then .
  is the muting repetition factor given by the higher-layer parameter DL-PRS-MutingBitRepetitionFactor, and L is the size of the bitmap .
· Note: For the purpose of calculating TPRS,i, only the PRS resources fully or partially covered by the MG are considered. 
	 is UE capability combination per band where N is a duration of DL PRS symbols in ms corresponding to durationOfPRS-ProcessingSysmbols in TS 37.355 [49] processed every T ms corresponding to durationOfPRS-ProcessingSymbolsInEveryTms in TS 37.355 [49] for a given maximum bandwidth supported by UE corresponding to supportedBandwidthPRS in TS 37.355 [49].
	 is UE capability for number of DL PRS resources that it can process in a slot as indicated by maxNumOfDL-PRS-ResProcessedPerSlot specified in TS 37.355 [49].
The time starts from the first MG instance aligned with a DL PRS resource(s) of positioning frequency layer i closest in time after both the NR-TDOA-ProvideAssistanceData message and NR-TDOA-RequestLocationInformation message are delivered from LMF to the physical layer of UE via LPP.
14.2.1.4	Test description
[bookmark: _Toc27481681][bookmark: _Toc68182931][bookmark: _Toc75461775][bookmark: _Toc76023896]14.2.1.4.1	Initial conditions
The test is defined with three possible Test Configurations. In the case that the UE supports more than one of these Test Configurations, then the UE is only required to be tested in one of the Test Configurations, chosen by the UE. The defined Test Configurations are specified in Table 14.2.1.4.1-1.
Table 14.2.1.4.1-1: Test Configurations
	Configuration
	Description

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

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

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



Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: Mid, as defined in TS 38.508-1 [45] clause 4.3.1.
Channel bandwidth to be tested: are specified in Table 14.2.1.4-1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.12. 
2.	The general test parameter settings are set up according to Table 14.2.1.5-1, Table 14.2.1.5-2 and Table 14.2.1.5-3.
3.	Propagation conditions are set according to clause 4.15.2.
4.	Message contents are defined in clause 14.2.4.1.3.
5.	In the test there are three synchronous cells: Cell 1, Cell 2 and Cell 3. Cell 1 is the RSTD reference as well as the PCell. Cell 2 and Cell 3 are the neighbour cells. All 3 cells are on the same RF channel in FR1
[bookmark: _Toc27481682][bookmark: _Toc68182932][bookmark: _Toc75461776][bookmark: _Toc76023897]14.2.1.4.2	Test procedure
The test consists of two consecutive time intervals, with duration of T1 and T2. Cell 1 is active in T1 and T2, whilst Cell 2 and Cell 3 are activated only in the beginning of T2. The beginning of the time interval T2 shall be aligned with the first PRS positioning subframe of a positioning occasion in the reference cell.
The NR-DL-TDOA-ProvideAssistanceData as defined in TS 37.355 [49] clause 6.5.10.1, shall be provided to the UE during T1. The last TTI containing the NR-DL-TDOA-ProvideAssistanceData shall be provided to the UE T ms before the start of T2, where T = [150 ms] is the maximum processing time of the DL-TDOA assistance data and location information request.
The UE is configured with measurement gap pattern ID # 24 or #0 before T2.
1. Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, according to TS 38.508-1 [45] clause 4.5. 
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
3.	Set the parameters according to Table 14.2.1.5-1, Table 14.2.1.5-2 and Table 14.2.1.5-3. Propagation conditions are set according to clause 4.15.2.
4.	T1 starts.
5.	The SS shall transmit an LPP REQUEST CAPABILITIES message.
6.	The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the DL-TDOA capabilities supported by the UE in the NR-DL-TDOA-ProvideCapabilities IE.
7.	The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the NR-DL-TDOA-ProvideAssistanceData IE. The position of neighbour Cell 2 and the position of neighbour Cell 3 are described in 3GPP TS 37.571-5 [20]. If the UE message at step 6 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 NR-DL-TDOA-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 14.2.1.5-2 and Table 14.2.1.5-3.
10.	The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message including the NR-DL-TDOA-ProvideLocationInformation IE within the response time (see clause 4.15.3). The UE shall perform and report the RSTD measurements for both Cell 2 and Cell 3 with respect to the reference cell in the DL-TDOA assistance data, Cell 1. If the UE transmits an NR-DL-TDOA-ProvideLocationInformation IE including the nr-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 NR-DL-TDOA-ProvideLocationInformation IE with both the nr-RSTD fields included within the response time then the number of failure tests is increased by one.
11.	If the UE message at step 10 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
12.	Repeat steps 2-11 in Tables 14.2.1.4-1 until the confidence level according to Annex D is achieved.
[bookmark: _Toc27481683][bookmark: _Toc68182933][bookmark: _Toc75461777][bookmark: _Toc76023898]14.2.1.4.3	Message contents
Table 14.2.1.4.3-1: RESET UE POSITIONING STORED INFORMATION
FFS
Table 14.2.1.4.3-2: LPP Request Capabilities
	Information Element
	Value/remark

	nr-DL-TDOA-RequestCapabilities-r16
	TRUE



Table 14.2.1.4.3-3: LPP RequestLocationInformation
	Derivation Path: TS 37.355 [49] 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
	
	

	                   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
	Not present
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not Present
	
	

	            sensor-RequestLocationInformation-r13
	Not present
	
	

	            tbs-RequestLocationInformation-r13
	Not present
	
	

	            wlan-RequestLocationInformation-r13
	Not present
	
	

	            bt-RequestLocationInformation-r13
	Not present
	
	

	            nr-ECID-RequestLocationInformation-r16
	Not present
	
	

	            nr-Multi-RTT-RequestLocationInformation-r16
	Not present
	
	

	            nr-DL-AoD-RequestLocationInformation-r16
	Not present
	
	

	[bookmark: OLE_LINK8][bookmark: OLE_LINK7]            nr-DL-TDOA-RequestLocationInformation-r16 SEQUENCE {
	
	
	

	              nr-DL-PRS-RstdMeasurementInfoRequest-r16
	Not present
	
	

	              nr-RequestedMeasurements-r16
	bit 0 = 0 (prsrsrpReq)
	
	

	              nr-AssistanceAvailability-r16
	FALSE
	
	

	              nr-DL-TDOA-ReportConfig-r16
	Not present
	
	

	              additionalPaths-r16
	Not present
	
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 14.2.1.4.3-4: LPP ProvideAssistanceData
	Derivation Path: TS 37.355 [49] 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
	Not present
	
	

	            epdu-Provide-AssistanceData
	Not present
	
	

	            sensor-ProvideAssistanceData-r14
	Not present
	
	

	            tbs-ProvideAssistanceData-r14
	Not present
	
	

	            wlan-ProvideAssistanceData-r14
	Not present
	
	

	            nr-Multi-RTT-ProvideAssistanceData-r16
	Not present
	
	

	            nr-DL-AoD-ProvideAssistanceData-r16
	Not present
	
	

	            nr-DL-TDOA-ProvideAssistanceData-r16 SEQUENCE {
	
	
	

	                 nr-DL-PRS-AssistanceData-r16
	As defined in Table 14.2.1.4.3-5
	
	

	                 nr-SelectedDL-PRS-IndexList-r16	
	Not present
	
	

	                 nr-PositionCalculationAssistance-r16 SEQUENCE {
	
	
	Depending on UE capabilities, i.e. support for UE-based DL-TDOA

	                   nr-TRP-LocationInfo-r16
	As defined in TS 37.571-5 [20]
	
	

	                   nr-DL-PRS-BeamInfo-r16
	Not present
	
	

	                   nr-RTD-Info-r16
	Not present
	
	

	                 }
	
	
	

	                 nr-DL-TDOA-Error-r16
	Not present
	
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Table 14.2.1.4.3-5: NR-DL-PRS-AssistanceData
	Derivation Path: TS 37.355 [49] clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

	[bookmark: OLE_LINK16][bookmark: OLE_LINK15]NR-DL-PRS-AssistanceData-r16 ::= SEQUENCE {
	
	
	

	  nr-DL-PRS-ReferenceInfo-r16 SEQUENCE {
	
	
	

	    dl-PRS-ID-r16
	0
	
	

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

	    nr-DL-PRS-ResourceSetID-r16
	Not present
	
	

	  }
	
	
	

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

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

	      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

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

	
	kHz30
	
	Config 3

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

	
	21
	104 PRBs
	Config 2

	        dl-PRS-StartPRB-r16
	0
	
	

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

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

	
	n4
	
	Config 2

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

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

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

	          dl-PRS-ID-r16
	0
	
	

	          nr-PhysCellID-r16
	Cell 1
	
	

	          nr-CellGlobalID-r16
	Cell 1
	
	

	          nr-ARFCN-r16
	Cell 1
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	0
	
	

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

	          nr-DL-PRS-Info-r16
	As specified in Table 14.2.1.4.3-6
	
	

	        }
	
	
	

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

	          dl-PRS-ID-r16
	1
	
	

	          nr-PhysCellID-r16
	Cell 2
	
	

	          nr-CellGlobalID-r16
	Cell 2
	
	

	          nr-ARFCN-r16
	Cell 2
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	23
	About 3 ms
	

	          nr-DL-PRS-ExpectedRSTD-Uncertainty-r16
	3840
	About 500 ms
	

	          nr-DL-PRS-Info-r16
	As specified in Table 14.2.1.4.3-6
	
	

	        }
	
	
	

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

	          dl-PRS-ID-r16
	3
	
	

	          nr-PhysCellID-r16
	Cell 3
	
	

	          nr-CellGlobalID-r16 SEQUENCE {
	
	
	

	            mcc-r15
	Cell 3
	
	

	            mnc-r15
	Cell 3
	
	

	            nr-cellidentity-r15
	Cell 3
	
	

	          }
	
	
	

	          nr-ARFCN-r16
	Cell 3
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	23
	About 3 ms
	

	          nr-DL-PRS-ExpectedRSTD-Uncertainty-r16
	3840
	About 500 ms
	

	          nr-DL-PRS-Info-r16
	As specified in Table 14.2.1.4.3-6
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	



Table 14.2.1.4.3-6: NR-DL-PRS-Info
	Derivation Path: TS 37.355 [49] clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

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

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

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

	      nr-DL-PRS-ResourceSetID-r16
	0
	
	

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

	        scs15-r16 CHOICE {
	
	
	Config 1 and Config 2

	          n160-r16
	10
	
	

	        }
	
	
	

	        scs30-r16 CHOICE {
	
	
	Config 3

	          n160-r16
	10
	
	

	        }
	
	
	

	      dl-PRS-ResourceRepetitionFactor-r16
	Not present
	
	Config 2

	
	n2
	
	Config 1 and Config 3

	      dl-PRS-ResourceTimeGap-r16
	s1
	
	

	      dl-PRS-NumSymbols-r16
	n4
	
	

	      dl-PRS-MutingOption1-r16 SEQUENCE {
	
	
	

	        dl-prs-MutingBitRepetitionFactor-r16
	Not present
	
	

	        nr-option1-muting-r16 CHOICE {
	
	
	

	          po2-r16
	10
	
	Config 1 and Config 3

	
	01
	
	Config 2

	        }
	
	
	

	      }
	
	
	

	      dl-PRS-MutingOption2-r16
	Not present
	
	

	      dl-PRS-ResourcePower-r16
	27
	
	

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

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

	          nr-DL-PRS-ResourceID-r16
	0
	
	

	          dl-PRS-SequenceID-r16
	0
	
	

	          dl-PRS-CombSizeN-AndReOffset-r16 CHOICE {
	
	
	

	            n2-r16
	0
	
	

	          }
	
	
	

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

	
	4
	
	Cell 2

	          dl-PRS-ResourceSymbolOffset-r16	
	0
	
	

	          dl-PRS-QCL-Info-r16
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 14.2.1.4.3-7: LPP ProvideLocation Information
	Derivation Path: TS 37.355 [49] clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
	Not present
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	               sensor-ProvideLocationInformation-r13
	Not present
	
	

	               tbs-ProvideLocationInformation-r13
	Not present
	
	

	               wlan-ProvideLocationInformation-r13
	Not present
	
	

	               bt-ProvideLocationInformation-r13
	Not present
	
	

	               nr-ECID-ProvideLocationInformation-r16
	Not present
	
	

	               nr-Multi-RTT-ProvideLocationInformation-r16
	Not present
	
	

	               nr-DL-AoD-ProvideLocationInformation-r16	
	Not present
	
	

	               nr-DL-TDOA-ProvideLocationInformation-r16 SEQUENCE {
	
	
	

	                 nr-DL-TDOA-SignalMeasurementInformation-r16 SEQUENCE {
	
	
	

	                 dl-PRS-ReferenceInfo-r16
	
	
	

	                 nr-DL-TDOA-MeasList-r16 SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-DL-TDOA-MeasElement-r16 {
	3 entries
	
	

	                   NR-DL-TDOA-MeasElement-r16[1] SEQUENCE {
	
	entry 1
	

	                     dl-PRS-ID-r16
	
	
	

	                     nr-PhysCellID-r16
	Cell 1
	
	

	                     nr-CellGlobalID-r16
	
	
	

	                     nr-ARFCN-r16
	
	
	

	                     nr-DL-PRS-ResourceID-r16
	
	
	

	                     nr-DL-PRS-ResourceSetID-r16
	
	
	

	                     nr-TimeStamp-r16
	
	
	

	                     nr-RSTD-r16
	Present
	
	

	                     nr-AdditionalPathList-r16
	
	
	

	                     nr-TimingQuality-r16
	
	
	

	                     nr-DL-PRS-RSRP-Result-r16
	
	
	

	                     nr-DL-TDOA-AdditionalMeasurements-r16
	
	
	

	                   }
	
	
	

	                   NR-DL-TDOA-MeasElement-r16[2] SEQUENCE {
	
	entry 2
	

	                     dl-PRS-ID-r16
	
	
	

	                     nr-PhysCellID-r16
	Cell 2
	
	

	                     nr-CellGlobalID-r16
	
	
	

	                     nr-ARFCN-r16
	
	
	

	                     nr-DL-PRS-ResourceID-r16
	
	
	

	                     nr-DL-PRS-ResourceSetID-r16
	
	
	

	                     nr-TimeStamp-r16
	
	
	

	                     nr-RSTD-r16
	Present
	
	

	                     nr-AdditionalPathList-r16
	
	
	

	                     nr-TimingQuality-r16
	
	
	

	                     nr-DL-PRS-RSRP-Result-r16
	
	
	

	                     nr-DL-TDOA-AdditionalMeasurements-r16
	
	
	

	                   }
	
	
	

	                   NR-DL-TDOA-MeasElement-r16[3] SEQUENCE {
	
	entry 3
	

	                     dl-PRS-ID-r16
	
	
	

	                     nr-PhysCellID-r16
	Cell 3
	
	

	                     nr-CellGlobalID-r16
	
	
	

	                     nr-ARFCN-r16
	
	
	

	                     nr-DL-PRS-ResourceID-r16
	
	
	

	                     nr-DL-PRS-ResourceSetID-r16
	
	
	

	                     nr-TimeStamp-r16
	
	
	

	                     nr-RSTD-r16
	Present
	
	

	                     nr-AdditionalPathList-r16
	
	
	

	                     nr-TimingQuality-r16
	
	
	

	                     nr-DL-PRS-RSRP-Result-r16
	
	
	

	                     nr-DL-TDOA-AdditionalMeasurements-r16
	
	
	

	                   }
	
	
	

	                 nr-dl-tdoa-LocationInformation-r16
	
	
	

	                 nr-DL-TDOA-Error-r16
	
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	



[bookmark: _Toc27481684][bookmark: _Toc68182934][bookmark: _Toc75461778][bookmark: _Toc76023899]14.2.1.5	Test requirement
Table 14.2.1.5-1, Table 14.2.1.5-2 and Table 14.2.1.5-3 define the primary level settings including test tolerances for the test.
Table 14.2.1.5-1: General test parameters for RSTD measurement reporting delay 
	Parameter
	Unit
	Value
	Comment

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

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

	SSB configuration
	Config 1
	
	SSB.1 FR1
	

	
	Config 2
	
	SSB.1 FR1
	

	
	Config 3
	
	SSB.2 FR1
	

	SMTC configuration
	Config 1
	
	SMTC.2
	

	
	Config 2
	
	SMTC.1
	

	
	Config 3
	
	SMTC.1
	

	PDSCH RMC configuration
	Config 1
	
	SR.1.1 FDD
	

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	Config 1
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	Config 1
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

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

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

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

	PRS Configuration
	Config 1
	
	PRS.1.1 FR1
	

	
	Config 2
	
	PRS.1.2 FR1
	

	
	Config 3
	
	PRS.2.1 FR1
	

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

	CP length
	
	Normal
	

	DRX
	
	OFF
	

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

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

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

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

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

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

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

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



Table 14.2.1.5-2: Cell-specific test parameters for RSTD measurement reporting delay during T1
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	NR RF Channel Number
	
	1
	1
	1

	Positioning frequency layer 
	
	1
	1
	1

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

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

	
 Note 3
	Config 1
	dBm/SCS
	-98

	
	Config 2
	dBm/SCS
	-98

	
	Config 3
	dBm/SCS
	-95

	
PRS 
	dB
	-Infinity
	-Infinity
	-Infinity

	
SSB 
	dB
	10
	-Infinity
	-Infinity

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

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

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

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

	
	Config 2
	dBm/SCS
	-88
	-Infinity
	-Infinity

	
	Config 3
	dBm/SCS
	-88
	-Infinity
	-Infinity

	Propagation Condition
	
	AWGN

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

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



Table 14.2.1.5-3: Cell-specific test parameters for RSTD measurement reporting delay during T2
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T2
	T2
	T2

	NR RF Channel Number
	
	1
	1
	1

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

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

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

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

	
	Config 2
	dBm/SCS
	-98
	-98
	-98

	
	Config 3
	dBm/SCS
	-95
	-95
	-95

	
PRS  
	Config 1
	dB
	-5.45
	-11.67
	-11.67

	
	Config 2
	dB
	-5.45
	-11.67
	-11.67

	
	Config 3
	dB
	-5.45
	-11.67
	-11.67

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

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

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

	
PRS  
	dB
	-6
	-13
	-13

	Propagation Condition 
	
	AWGN

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

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



The RSTD measurement time fulfils the requirements specified in clause 14.2.1.3.
The UE shall perform and report the RSTD measurements for Cell 2 and Cell 3 with respect to the reference cell in the DL-TDOA assistance data, Cell 1, within the time duration specified in clause 14.2.1.3 starting from the beginning of time interval T2.
The rate of the correct events for each neighbour cell observed during repeated tests shall be at least 90%, where the reported RSTD measurement for each correct event shall be within the RSTD reporting range specified in TS 38.133[50] Clause 10.1.23.3, i.e., between RSTD_0000000 and RSTD_1970049
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The response time is 6 + TT s. The response time is equal to the LPP time IE value plus the test tolerance. The LPP time IE value is derived from the RSTD measurement period plus T, where T = 150 ms, giving a value of 5590 ms assuming durationOfPRS-ProcessingSymbolsInEveryTms is 1280 ms. This is rounded up to the next allowed LPP value of 6 + TT seconds. The RSTD measurement reporting delay in the test is derived from the following expression, , the parameters specified in clause 14.2.1.5.
The test tolerances are defined in clauses C.1.6, C 2.5 and C4.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
14.2.2	NR RSTD measurement period test case for dual positioning frequency layer in FR1 SA
Editor's note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The TT analysis is FFS.
-	The test applicability in TS 37.571-3 has not been added
-	The test requirements contain values in [.].
14.2.2.1	Test purpose
The purpose of the test is to verify that the RSTD measurement meets the requirements specified in TS 38.133 [50] Clause 9.9.2 in an environment with AWGN propagation conditions in FR1 in standalone scenario when dual positioning frequency layer is configured.
14.2.2.2	Test applicability
This test applies to all types of NR UE release 16 onwards that supports DL-TDOA positioning.
14.2.2.3	Minimum conformance requirements
Same as in clause 14.2.1.3.
14.2.2.4	Test description
14.2.2.4.1	Initial conditions
The test is defined with three possible Test Configurations. In the case that the UE supports more than one of these Test Configurations, then the UE is only required to be tested in one of the Test Configurations, chosen by the UE. The defined Test Configurations are specified in Table 14.2.2.4.1-1.
Table 14.2.2.4.1-1: Test Configurations
	Configuration
	Description

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

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

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



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

	Information Element
	Value/remark
	Comment
	Condition

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

	  nr-DL-PRS-ReferenceInfo-r16 SEQUENCE {
	
	
	

	    dl-PRS-ID-r16
	0
	
	

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

	    nr-DL-PRS-ResourceSetID-r16
	Not present
	
	

	  }
	
	
	

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

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

	      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

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

	
	kHz30
	
	Config 3

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

	
	21
	104 PRBs
	Config 2

	        dl-PRS-StartPRB-r16
	0
	
	

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

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

	
	n4
	
	Config 2

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

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

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

	          dl-PRS-ID-r16
	0
	
	

	          nr-PhysCellID-r16
	Cell 1
	
	

	          nr-CellGlobalID-r16
	Cell 1
	
	

	          nr-ARFCN-r16
	Cell 1
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	0
	
	

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

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

	        }
	
	
	

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

	          dl-PRS-ID-r16
	1
	
	

	          nr-PhysCellID-r16
	Cell 2
	
	

	          nr-CellGlobalID-r16
	Cell 2
	
	

	          nr-ARFCN-r16
	Cell 2
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	23
	About 3 ms
	

	          nr-DL-PRS-ExpectedRSTD-Uncertainty-r16
	3840
	About 500 ms
	

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

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

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

	      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

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

	
	kHz30
	
	Config 3

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

	
	21
	104 PRBs
	Config 2

	        dl-PRS-StartPRB-r16
	0
	
	

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

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

	
	n4
	
	Config 2

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

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

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

	          dl-PRS-ID-r16
	3
	
	

	          nr-PhysCellID-r16
	Cell 3
	
	

	          nr-CellGlobalID-r16 SEQUENCE {
	
	
	

	            mcc-r15
	Cell 3
	
	

	            mnc-r15
	Cell 3
	
	

	            nr-cellidentity-r15
	Cell 3
	
	

	          }
	
	
	

	          nr-ARFCN-r16
	Cell 3
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	23
	About 3 ms
	

	          nr-DL-PRS-ExpectedRSTD-Uncertainty-r16
	3840
	About 500 ms
	

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

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	



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

	Information Element
	Value/remark
	Comment
	Condition

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

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

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

	      nr-DL-PRS-ResourceSetID-r16
	0
	
	

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

	        scs15-r16 CHOICE {
	
	
	Config 1 and Config 2

	          n160-r16
	10
	
	

	        }
	
	
	

	        scs30-r16 CHOICE {
	
	
	Config 3

	          n160-r16
	10
	
	

	        }
	
	
	

	      dl-PRS-ResourceRepetitionFactor-r16
	Not present
	
	Config 2

	
	n2
	
	Config 1 and Config 3

	      dl-PRS-ResourceTimeGap-r16
	s1
	
	

	      dl-PRS-NumSymbols-r16
	n4
	
	

	      dl-PRS-MutingOption1-r16 SEQUENCE {
	
	
	

	        dl-prs-MutingBitRepetitionFactor-r16
	Not present
	
	

	        nr-option1-muting-r16 CHOICE {
	
	
	

	          po2-r16
	10
	
	Cell 1 and Cell 3

	
	01
	
	Cell 2

	        }
	
	
	

	      }
	
	
	

	      dl-PRS-MutingOption2-r16
	Not present
	
	

	      dl-PRS-ResourcePower-r16
	27
	
	

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

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

	          nr-DL-PRS-ResourceID-r16
	0
	
	

	          dl-PRS-SequenceID-r16
	0
	
	

	          dl-PRS-CombSizeN-AndReOffset-r16 CHOICE {
	
	
	

	            n2-r16
	0
	
	

	          }
	
	
	

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

	
	4
	
	Cell 2

	          dl-PRS-ResourceSymbolOffset-r16
	0
	
	

	          dl-PRS-QCL-Info-r16
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



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

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

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

	SSB configuration
	Config 1
	
	SSB.1 FR1
	

	
	Config 2
	
	SSB.1 FR1
	

	
	Config 3
	
	SSB.2 FR1
	

	SMTC configuration
	Config 1
	
	SMTC.2
	

	
	Config 2
	
	SMTC.1
	

	
	Config 3
	
	SMTC.1
	

	PDSCH RMC configuration
	Config 1
	
	SR.1.1 FDD
	

	
	Config 2
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	Config 1
	
	CR.1.1 FDD
	

	
	Config 2
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	Config 1
	
	CCR.1.1 FDD
	

	
	Config 2
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR.2.1 TDD
	

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

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

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

	PRS Configuration
	Config 1
	
	PRS.1.1 FR1
	

	
	Config 2
	
	PRS.1.2 FR1
	

	
	Config 3
	
	PRS.2.1 FR1
	

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

	CP length
	
	Normal
	

	DRX
	
	OFF
	

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

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

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

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

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

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

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

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



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

	NR RF Channel Number
	
	1
	1
	2

	Positioning frequency layer 
	
	1
	1
	2

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

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

	
 Note 3
	Config 1
	dBm/SCS
	-98

	
	Config 2
	dBm/SCS
	-98

	
	Config 3
	dBm/SCS
	-95

	
PRS 
	dB
	-Infinity
	-Infinity
	-Infinity

	
SSB 
	dB
	10
	-Infinity
	-Infinity

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

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

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

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

	
	Config 2
	dBm/SCS
	-88
	-Infinity
	-Infinity

	
	Config 3
	dBm/SCS
	-88
	-Infinity
	-Infinity

	Propagation Condition 
	
	AWGN

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

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



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

	
	
	T2
	T2
	T2

	NR RF Channel Number
	
	1
	1
	2

	Positioning frequency layer 
	
	1
	1
	2

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

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

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

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

	
	Config 2
	dBm/SCS
	-98
	-98
	-98

	
	Config 3
	dBm/SCS
	-95
	-95
	-95

	
PRS  
	Config 1
	dB
	-5.45
	-11.67
	-11.67

	
	Config 2
	dB
	-5.45
	-11.67
	-11.67

	
	Config 3
	dB
	-5.45
	-11.67
	-11.67

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

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

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

	
PRS  
	dB
	-6
	-13
	-13

	Propagation Condition 
	
	AWGN

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

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



The RSTD measurement time fulfils the requirements specified in clause 14.2.2.3.
The UE shall perform and report the RSTD measurements for Cell 2 and Cell 3 with respect to the reference cell in the DL-TDOA assistance data, Cell 1, within the time duration specified in clause 14.2.2.3 starting from the beginning of time interval T2.
The rate of the correct events for each neighbour cell observed during repeated tests shall be at least 90%, where the reported RSTD measurement for each correct event shall be within the RSTD reporting range specified in TS 38.133[50] Clause 10.1.23.3, i.e., between RSTD_0000000 and RSTD_1970049
The response time is 13+TT s. The response time is equal to the LPP time IE value plus the test tolerance. The LPP time IE value is derived from the RSTD measurement period plus T, where T = 150 ms, giving a value of 12310 ms assuming durationOfPRS-ProcessingSymbolsInEveryTms is 1280 ms. This is rounded up to the next allowed LPP value of 13 seconds. The RSTD measurement reporting delay in the test is derived from the following expression, , the parameters specified in clause 14.2.1.5.
The test tolerances are defined in clauses C.1.6, C 2.5 and C4.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
14.3	NR RSTD measurement accuracy test case
14.3.1	NR RSTD measurement accuracy test case for single positioning frequency layer in FR1 SA
Editor's note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The TT analysis is FFS.
-	The test applicability in TS 37.571-3 has not been added
-	The test requirements contain values in [.].
14.3.1.1	Test purpose
The purpose of the test is to verify that the RSTD measurement meets the accuracy requirements specified in TS 38.133 [50] clause 10.1.23.2 in an environment with AWGN propagation conditions.
14.3.1.2	Test applicability
This test applies to all types of NR UE release 16 onwards that supports DL-TDOA positioning.
14.3.1.3	Minimum conformance requirements
The RSTD measurement reported by the UE shall fulfil the accuracy requirements defined in Table 14.3.1.3-1 for AWGN channel, provided that the following conditions are met. 
-	Conditions defined in clause 7.3 of TS 38.101-1 [54] for reference sensitivity are fulfilled.
-	Conditions for RSTD measurements are fulfilled according to Annex I.2 for a corresponding Band for each relevant PRS resource configured for measurement.
The RSTD measurement reported by the UE shall fulfil the accuracy requirements defined in Table 14.3.1.3-2 for AWGN channel, provided that the following conditions are met. 
-	Conditions defined in clause 7.3 of TS 38.101-2 [55] for reference sensitivity are fulfilled.
-	Conditions for RSTD measurements are fulfilled according to Annex I.2 for a corresponding Band for each relevant PRS resource configured for measurement.
When UE measures RSTD on PRS resources belonging to different PFLs, then the RSTD accuracy is defined as the accuracy corresponding to the largest accuracy value among different PFLs. 
[Editor notes: The margins for measurements on different PFLs shall be considered in the group delay margin]
Table 14.3.1.3-1: RSTD absolute accuracy in FR1 for AWGN channel
	Accuracy
	Conditions

	
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2
	Io Note 3 range

	
	
	
	
	
	NR operating band groups Note 4
	Minimum Io 
	Maximum Io

	Tc Note 5
	dB
	kHz
	RB
	
	
	dBm/SCS 
	dBm/BWChannel

	[132] +ΔNote 7
	(PRS Ês/Iot)ref ≥-6dB

 (PRS Ês/Iot)i ≥-13dB
	15
	≥ [24]
	≥ [4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-120.5
	-50

	
	
	
	
	
	NR_TDD_FR1_C
	-120
	-50

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-50

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-50

	
	
	
	
	
	NR_FDD_FR1_F
	-118.5
	-50

	
	
	
	
	
	NR_FDD_FR1_G
	-118
	-50

	
	
	
	
	
	NR_FDD_FR1_H
	-117.5
	-50

	[98] +Δ
	
	
	≥ [52]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[42] +Δ
	
	
	≥ [104]
	≥ [1]
	Note 6
	Note 6
	Note 6

	TBD +Δ
	
	30 
	≥ [24]
	≥ [4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-118
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-117.5
	-50

	
	
	
	
	
	NR_TDD_FR1_C
	-117
	-50

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-116.5
	-50

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-116
	-50

	
	
	
	
	
	NR_FDD_FR1_F
	-115.5
	-50

	
	
	
	
	
	NR_FDD_FR1_G
	-115
	-50

	
	
	
	
	
	NR_FDD_FR1_H
	-114.5
	-50

	[48] +Δ
	
	
	≥ [48]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[24] +Δ
	
	
	≥ [132]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[50] +Δ
	
	60
	≥ [24]
	≥ [4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-115
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-114.5
	-50

	
	
	
	
	
	NR_TDD_FR1_C
	-114
	-50

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-113.5
	-50

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-113
	-50

	
	
	
	
	
	NR_FDD_FR1_F
	-113.5
	-50

	
	
	
	
	
	NR_FDD_FR1_G
	-113
	-50

	
	
	
	
	
	NR_FDD_FR1_H
	-111.5
	-50

	[24] +Δ
	
	
	≥ [64]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[10] +Δ
	
	
	≥ [132]
	≥ [1]
	Note 6
	Note 6
	Note 6

	NOTE 1:	Minimum PRS bandwidth, which is minimum of the PRS bandwidths of the reference resource and the measured neighbour resource i.
NOTE 2: 	Minimum number of PRS resource repetitions among the reference resource and the measured neighbour resource i.  are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols and dl-PRS-CombSizeNdefined in TS 37.355 [49], respectively.
NOTE 3:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 4:	NR operating band groups in FR1 are as defined in TS 38.133 [50] clause 3.5.2.
NOTE 5:	Tc is the basic timing unit defined in TS 38.211 [53].
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 of the smallest RB number for the corresponding SCS.
NOTE 7:	Δ=TBD.



Table 14.3.1.3-2: RSTD absolute accuracy in FR2 for AWGN channel
	Accuracy
	Conditions

	
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition 
()          Note 2
	Io Note 3 range

	
	
	
	
	
	Minimum Io 
	Maximum Io

	Tc Note 4
	dB
	kHz
	RB
	
	dBm/SCS 
	dBm/BWChannel

	[35] +ΔNote 6
	(PRS Ês/Iot)ref ≥-6dB

 (PRS Ês/Iot)i ≥-13dB
	60
	≥ [24]
	≥ [1]
	Same value as PRS_RP in Table B.2.z-2, according to UE Power class, operating band and angle of arrival
	-50

	[24] +Δ
	
	
	≥ [64]
	≥ [1]
	Note 5
	Note 5

	[11] +Δ
	
	
	≥ [132]
	≥ [1]
	Note 5
	Note 5

	[24] +Δ
	
	120
	≥ [32]
	≥ [1]
	Same value as PRS_RP in Table B.2.z-2, according to UE Power class, operating band and angle of arrival
	-50

	[13] +Δ
	
	
	≥ [64]
	≥ [1]
	Note 5
	Note 5

	[6] +Δ
	
	
	≥ [128]
	≥ [1]
	Note 5
	Note 5

	NOTE 1:	Minimum PRS bandwidth, which is minimum of the PRS bandwidths of the reference resource and the measured neighbour resource i.
NOTE 2: 	Minimum number of PRS resource repetitions among the reference resource and the measured neighbour resource i.  are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols and dl-PRS-CombSizeNdefined in TS 37.355 [49], respectively.
NOTE 3:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 4:	Tc is the basic timing unit defined in TS 38.211 [53].
NOTE 5:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.
NOTE 6:	Δ=TBD.



14.3.1.4	Test description
14.3.1.4.1	Initial conditions
The test is defined with three possible Test Configurations. In the case that the UE supports more than one of these Test Configurations, then the UE is only required to be tested in one of the Test Configurations, chosen by the UE. The defined Test Configurations are specified in Table 14.3.1.4.1-1.
Table 14.3.1.4-1: Test Configurations
	Configuration
	Description

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

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

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



Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: Mid as defined in TS 38.508-1 [45] clause 4.3.1.
Channel bandwidth to be tested: are specified in Table 14.2.1.4-1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.13. 
2.	The general test parameter settings are set up according to Table 14.3.1.5-1.
3.	Propagation conditions are set according to clause 4.15.2.
4.	Message contents are defined in clause 14.3.1.4.3.
5.	In the test there are two synchronous cells: Cell 1 and Cell 2. Cell 1 is the RSTD reference as well as the PCell. Cell 2 is a neighbour cells. Both cells are on the same NR RF channel in FR1. GP#24 is configured if UE supports MG#24, otherwise GP#0 is configured.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]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 1966.08 Tc (about 3 ms)
14.3.1.4.2	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.
The NR-DL-TDOA-RequestLocationInformation message and the DL-TDOA assistance data as defined in clause 14.3.1.4.3 shall be provided to the UE during the set-up period. The last TTI containing the NR-DL-TDOA-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 NR-DL-TDOA-RequestLocationInformation message and the DL-TDOA assistance data in the UE.
1. Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [45] clause 4.5.
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
3.	Set the parameters according to Table 14.3.1.5-1 as appropriate. Propagation conditions are set according to clause 4.15.2.
4.	The SS shall send an LPP REQUEST CAPABILITIES message.
5.	The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the DL-TDOA capabilities supported by the UE in the NR-DL-TDOA-ProvideCapabilities IE.
6.	The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the nr-DL-TDOA-ProvideAssistanceData-r16 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 nr-DL-TDOA-RequestLocationInformation-r16 IE such that the UE receives the message DT ms before the start of the measurement period, where DT = 150 ms.
8.	The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message, including the nr-DL-TDOA-ProvideLocationInformation-r16 IE.
9.	If the UE message at step 8 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
10.	The SS shall check the nr-RSTD-r16 value for Cell 2 in the nr-DL-TDOA-SignalMeasurementInformation-r16 according to Table 14.3.1.5-2.
11.	Repeat step 2-10 until the confidence level according to Annex D is achieved.
12.	Repeat step 1-11 for the other sub-test defined in Table 14.3.1.4-1 as appropriate.
If all (applicable) sub-tests pass, the whole test passes. If one (applicable) sub-test fails, the whole test fails.
14.3.1.4.3	Message contents
Table 14.3.1.4.3-1: RESET UE POSITIONING STORED INFORMATION
FFS
Table 14.3.1.4.3-2: LPP Request Capabilities
	Information Element
	Value/remark

	nr-DL-TDOA-RequestCapabilities-r16
	TRUE



Table 14.3.1.4.3-3: LPP RequestLocationInformation
	Derivation Path: TS 37.355 [49] 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
	3
	
	

	                   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
	Not present
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not Present
	
	

	            sensor-RequestLocationInformation-r13
	Not present
	
	

	            tbs-RequestLocationInformation-r13
	Not present
	
	

	            wlan-RequestLocationInformation-r13
	Not present
	
	

	            bt-RequestLocationInformation-r13
	Not present
	
	

	            nr-ECID-RequestLocationInformation-r16
	Not present
	
	

	            nr-Multi-RTT-RequestLocationInformation-r16
	Not present
	
	

	            nr-DL-AoD-RequestLocationInformation-r16
	Not present
	
	

	            nr-DL-TDOA-RequestLocationInformation-r16 SEQUENCE {
	
	
	

	              nr-DL-PRS-RstdMeasurementInfoRequest-r16
	Not present
	
	

	              nr-RequestedMeasurements-r16
	bit 0 = 0 (prsrsrpReq)
	
	

	              nr-AssistanceAvailability-r16
	FALSE
	
	

	              nr-DL-TDOA-ReportConfig-r16
	Not present
	
	

	              additionalPaths-r16
	Not present
	
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 14.3.1.4.3-4: LPP ProvideAssistanceData
	Derivation Path: TS 37.355 [49] 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
	Not present
	
	

	            epdu-Provide-AssistanceData
	Not present
	
	

	            sensor-ProvideAssistanceData-r14
	Not present
	
	

	            tbs-ProvideAssistanceData-r14
	Not present
	
	

	            wlan-ProvideAssistanceData-r14
	Not present
	
	

	            nr-Multi-RTT-ProvideAssistanceData-r16
	Not present
	
	

	            nr-DL-AoD-ProvideAssistanceData-r16
	Not present
	
	

	            nr-DL-TDOA-ProvideAssistanceData-r16 SEQUENCE {
	
	
	

	                 nr-DL-PRS-AssistanceData-r16
	As defined in Table 14.3.1.4.3-5
	
	

	                 nr-SelectedDL-PRS-IndexList-r16	
	Not present
	
	

	                 nr-PositionCalculationAssistance-r16 SEQUENCE {
	
	
	Depending on UE capabilities, i.e. support for UE-based DL-TDOA

	                   nr-TRP-LocationInfo-r16
	As defined in TS 37.571-5 [20]
	
	

	                   nr-DL-PRS-BeamInfo-r16
	Not present
	
	

	                   nr-RTD-Info-r16
	Not present
	
	

	                 }
	
	
	

	                 nr-DL-TDOA-Error-r16
	Not present
	
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 14.3.1.4.3-5: NR-DL-PRS-AssistanceData
	Derivation Path: TS 37.355 [49] clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

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

	  nr-DL-PRS-ReferenceInfo-r16 SEQUENCE {
	
	
	

	    dl-PRS-ID-r16
	0
	
	

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

	    nr-DL-PRS-ResourceSetID-r16
	Not present
	
	

	  }
	
	
	

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

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

	      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

	        dl-PRS-SubcarrierSpacing-r16
	kHz15
	
	Sub-test 1-1, Sub-test 1-2, Sub test 2-1 and Sub-test 2-2

	
	kHz30
	
	Sub-test 3-1 and Sub-test 3-2

	        dl-PRS-ResourceBandwidth-r16
	1
	24 PRBs
	Sub-test 1-1, Sub-test 2-1 and Sub-test 3-1

	
	21
	104 PRBs
	Sub-test 1-2 and Sub-test 2-2

	
	28
	132 PRBs
	Sub-test 3-2

	        dl-PRS-StartPRB-r16
	0
	
	

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

	        dl-PRS-CombSizeN-r16
	n2
	
	Sub-test 1-1, Sub-test 2-1 and Sub-test 3-1

	
	n4
	
	Sub-test 1-2, Sub-test 2-2 and Sub-test 3-2

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

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

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

	          dl-PRS-ID-r16
	0
	
	

	          nr-PhysCellID-r16
	Cell 1
	
	

	          nr-CellGlobalID-r16
	Cell 1
	
	

	          nr-ARFCN-r16
	Cell 1
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	0
	
	

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

	          nr-DL-PRS-Info-r16
	As specified in Table 14.3.1.4.3-6
	
	

	        }
	
	
	

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

	          dl-PRS-ID-r16
	1
	
	

	          nr-PhysCellID-r16
	Cell 2
	
	

	          nr-CellGlobalID-r16
	Cell 2
	
	

	          nr-ARFCN-r16
	Cell 2
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	23
	About 3 ms
	

	          nr-DL-PRS-ExpectedRSTD-Uncertainty-r16
	8
	About 5 ms
	

	          nr-DL-PRS-Info-r16
	As specified in Table 14.3.1.4.3-6
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	



Table 14.3.1.4.3-6: NR-DL-PRS-Info
	Derivation Path: TS 37.355 [49] clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

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

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

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

	      nr-DL-PRS-ResourceSetID-r16
	0
	
	

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

	        scs15-r16 CHOICE {
	
	
	Sub-tests 1-1, Sub-test 1-2, Sub-test 2-1 and Sub-test 2-2

	          n160-r16
	10
	
	

	        }
	
	
	

	        scs30-r16 CHOICE {
	
	
	Sub-tests 3-1 and Sub–test 3-2

	          n160-r16
	10
	
	

	        }
	
	
	

	      dl-PRS-ResourceRepetitionFactor-r16
	Not present
	
	Sub-tests 1-2, Sub-test 2-2 and Sub-test 3-2

	
	n2
	
	Sub-tests 1-1, Sub-test 2-1 and Sub-test 3-1

	      dl-PRS-ResourceTimeGap-r16
	s1
	
	

	      dl-PRS-NumSymbols-r16
	n4
	
	

	      dl-PRS-MutingOption1-r16
	Not present
	
	

	      dl-PRS-MutingOption2-r16
	Not present
	
	

	      dl-PRS-ResourcePower-r16
	27
	
	

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

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

	          nr-DL-PRS-ResourceID-r16
	0
	
	

	          dl-PRS-SequenceID-r16
	0
	
	

	          dl-PRS-CombSizeN-AndReOffset-r16 CHOICE {
	
	
	

	            n2-r16
	0
	
	Sub-tests 1-1, Sub-test 2-1 and Sub-test 3-1

	            n4-r16
	0
	
	Sub-tests 1-2, Sub-test 2-2 and Sub-test 3-2

	          }
	
	
	

	          dl-PRS-ResourceSlotOffset-r16
	0
	
	Sub-tests 1-1, Sub-test 2-1 and Sub-test 3-1

	
	4
	
	Sub-tests 1-2, Sub-test 2-2 and Sub-test 3-2

	          dl-PRS-ResourceSymbolOffset-r16	
	0
	
	

	          dl-PRS-QCL-Info-r16
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 14.3.1.4.3-7: LPP ProvideLocation Information
	Derivation Path: TS 37.355 [49] clause 6.2

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
	Not present
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	               sensor-ProvideLocationInformation-r13
	Not present
	
	

	               tbs-ProvideLocationInformation-r13
	Not present
	
	

	               wlan-ProvideLocationInformation-r13
	Not present
	
	

	               bt-ProvideLocationInformation-r13
	Not present
	
	

	               nr-ECID-ProvideLocationInformation-r16
	Not present
	
	

	               nr-Multi-RTT-ProvideLocationInformation-r16
	Not present
	
	

	               nr-DL-AoD-ProvideLocationInformation-r16	
	Not present
	
	

	               nr-DL-TDOA-ProvideLocationInformation-r16 SEQUENCE {
	
	
	

	                 nr-DL-TDOA-SignalMeasurementInformation-r16 SEQUENCE {
	
	
	

	                 dl-PRS-ReferenceInfo-r16
	
	
	

	                 nr-DL-TDOA-MeasList-r16 SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-DL-TDOA-MeasElement-r16 {
	2 entries
	
	

	                   NR-DL-TDOA-MeasElement-r16[1] SEQUENCE {
	
	entry 1
	

	                     dl-PRS-ID-r16
	
	
	

	                     nr-PhysCellID-r16
	Cell 1
	
	

	                     nr-CellGlobalID-r16
	
	
	

	                     nr-ARFCN-r16
	
	
	

	                     nr-DL-PRS-ResourceID-r16
	
	
	

	                     nr-DL-PRS-ResourceSetID-r16
	
	
	

	                     nr-TimeStamp-r16
	
	
	

	                     nr-RSTD-r16
	Present
	
	

	                     nr-AdditionalPathList-r16
	
	
	

	                     nr-TimingQuality-r16
	
	
	

	                     nr-DL-PRS-RSRP-Result-r16
	
	
	

	                     nr-DL-TDOA-AdditionalMeasurements-r16
	
	
	

	                   }
	
	
	

	                   NR-DL-TDOA-MeasElement-r16[2] SEQUENCE {
	
	entry 2
	

	                     dl-PRS-ID-r16
	
	
	

	                     nr-PhysCellID-r16
	Cell 2
	
	

	                     nr-CellGlobalID-r16
	
	
	

	                     nr-ARFCN-r16
	
	
	

	                     nr-DL-PRS-ResourceID-r16
	
	
	

	                     nr-DL-PRS-ResourceSetID-r16
	
	
	

	                     nr-TimeStamp-r16
	
	
	

	                     nr-RSTD-r16
	Present
	
	

	                     nr-AdditionalPathList-r16
	
	
	

	                     nr-TimingQuality-r16
	
	
	

	                     nr-DL-PRS-RSRP-Result-r16
	
	
	

	                     nr-DL-TDOA-AdditionalMeasurements-r16
	
	
	

	                   }
	
	
	

	                 nr-dl-tdoa-LocationInformation-r16
	
	
	

	                 nr-DL-TDOA-Error-r16
	
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	}
	
	
	



14.3.1.5	Test requirement
The RSTD measurement accuracy for Cell 2 shall fulfil the absolute requirement in clause 14.3.1.3.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK28][bookmark: OLE_LINK27]Table 14.3.1.5-1: RSTD accuracy test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	
	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	PRS ARFCN
	1~3
	
	freq1
	Freq1
	freq1
	Freq1

	BWchannel
	1
	MHz
	10: NRB,c = 52
	10: NRB,c = 52

	
	2
	
	10: NRB,c = 52
	10: NRB,c = 52

	
	3
	
	40: NRB,c = 106
	40: NRB,c = 106

	Duplex mode
	1
	
	FDD
	FDD

	
	2
	
	TDD
	TDD

	
	3
	
	TDD
	TDD

	TDD configuration
	1
	
	N/A
	N/A

	
	2
	
	TDDConf.1.1
	TDDConf.1.1

	
	3
	
	TDDConf.2.1
	TDDConf.2.1

	PDSCH Reference measurement channel
	1
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	3
	
	SR.2.1 FDD
	
	SR.2.1 FDD
	

	RMSI CORESET Reference Channel
	1
	
	CR.1.1 FDD
	-
	CR.1.1 FDD
	-

	
	2
	
	CR.1.1 TDD
	-
	CR.1.1 TDD
	-

	
	3
	
	CR.2.1 FDD
	-
	CR.2.1 FDD
	-

	Dedicated CORESET Reference Channel
	1
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	2
	
	CCR.1.1 TDD
	-
	CCR.1.1 TDD
	-

	
	3
	
	CCR.2.1 TDD
	-
	CCR.2.1 TDD
	-

	SSB configuration
	1
	
	SSB.1 FR1
	SSB.1 FR1

	
	2
	
	SSB.1 FR1
	SSB.1 FR1

	
	3
	
	SSB.2 FR1
	SSB.2 FR1

	OCNG Patterns
	1~3
	
	OP.1
	OP.1

	TRS configuration
	1
	
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	

	
	2
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	3
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	Initial BWP Configuration
	1~3
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~3
	
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1

	Time offset with Cell 1
	1
	s
	-
	3
	-
	3

	
	2,3
	
	-
	3
	-
	3

	SMTC configuration
	1
	
	SMTC.2
	SMTC.2

	
	2,3
	
	SMTC.1
	SMTC.1

	PRS configuration
	1
	
	PRS.1.1 FR1
	PRS.1.2 FR1

	
	2
	
	PRS.1.1 FR1
	PRS.1.2 FR1

	
	3
	
	PRS.2.1 FR1
	PRS.2.2 FR1

	PRS muting info
	1~3
	
	‘10’
	‘01’
	‘10’
	‘01’

	Expected RSTD
	1, 2, 3
	s
	N/A
	3

	Expected RSTD uncertainty
	1, 2, 3
	s
	N/A
	5

	EPRE ratio of PSS to SSS
	1~3
	dB
	0
	0
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	
	
	
	

	Note2
	1,2
	dBm/ SCS
	-98
	-98

	
	3
	
	-95
	-95

	
	1~3
	dB
	-6
	-13
	-6
	-13

	PRS-RSRPNote3
	1,2
	dBm/SCS
	-104
	-111
	-104
	-111

	
	3
	
	-101
	-108
	-101
	-108

	IoNote3
	1,2
	dBm/
9.36MHz
	-69.07
	-69.83
	-69.07
	-69.83

	
	3
	dBm/
38.16MHz
	-62.98
	-63.74
	-62.98
	-63.74

	
	1~3
	dB
	-6
	-13
	-6
	-13

	Propagation condition
	1~3
	-
	AWGN
	AWGN

	Antenna configuration
	1~3
	
	1x2
	1x2

	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.
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  to be fulfilled.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 14.3.1.5-2: RSTD accuracy requirements for the reported values
	Test Configuration
	Subtest
	Lowest reported value
	Highest reported value

	1
	Sub-test 1
	FFS
	FFS

	
	Sub-test 2
	FFS
	FFS

	2
	Sub-test 1
	FFS
	FFS

	
	Sub-test 2
	FFS
	FFS

	3
	Sub-test 1
	FFS
	FFS

	
	Sub-test 2
	FFS
	FFS



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%.
14.3.2	NR RSTD measurement accuracy test case for dual positioning frequency layer in FR1 SA
Editor's note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The TT analysis is FFS.
-	The test applicability in TS 37.571-3 has not been added
-	The test requirements contain values in [.].
14.3.2.1	Test purpose
The purpose of the test is to verify that the RSTD measurement meets the accuracy requirements specified in TS 38.133 [50] clause 10.1.23.2 in an environment with AWGN propagation conditions.
14.3.2.2	Test applicability
This test applies to all types of NR UE release 16 onwards that supports DL-TDOA positioning.
14.3.2.3	Minimum conformance requirements
Same as in clause 14.3.1.3.
14.3.2.4	Test description
14.3.2.4.1	Initial conditions
The test is defined with three possible Test Configurations. In the case that the UE supports more than one of these Test Configurations, then the UE is only required to be tested in one of the Test Configurations, chosen by the UE. The defined Test Configurations are specified in Table 14.3.2.4.1-1.
Table 14.3.2.4-1: Test Configurations
	Configuration
	Description

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

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

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



Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: Low for RF channel #1 and High for RF channel #2 as defined in TS 38.508-1 [45] clause 4.3.1.
Channel bandwidth to be tested: are specified in Table 14.2.1.4-1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.13. 
2.	The general test parameter settings are set up according to Table 14.3.2.5-1.
3.	Propagation conditions are set according to clause 4.15.2.
4.	Message contents are defined in clause 14.3.2.4.3.
5.	In the test there are two synchronous cells: Cell 1 and Cell 2. Cell 1 is the RSTD reference as well as the PCell on NR RF channel #1 in FR1. Cell 2 is a neighbour cell on a different NR RF channel #2 in FR1. GP#24 is configured if UE supports MG#24, otherwise GP#0 is configured.
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 1966.08 Tc (about 3 ms)
14.3.2.4.2	Test procedure
Same as clause 14.3.1.4.2.
14.3.2.4.3	Message contents
Same as clause 14.3.1.4.3 except that Table 14.3.2.4.3-1 replaces Table 14.3.1.4.3-5.
Table 14.3.2.4.3-1: NR-DL-PRS-AssistanceData
	Derivation Path: TS 37.355 [49] clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

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

	  nr-DL-PRS-ReferenceInfo-r16 SEQUENCE {
	
	
	

	    dl-PRS-ID-r16
	0
	
	

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

	    nr-DL-PRS-ResourceSetID-r16
	Not present
	
	

	  }
	
	
	

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

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

	      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

	        dl-PRS-SubcarrierSpacing-r16
	kHz15
	
	Sub-test 1-1, Sub-test 1-2, Sub test 2-1 and Sub-test 2-2

	
	kHz30
	
	Sub-test 3-1 and Sub-test 3-2

	        dl-PRS-ResourceBandwidth-r16
	1
	24 PRBs
	Sub-test 1-1, Sub-test 1-2 and Sub-test 1-3

	
	21
	104 PRBs
	Sub-test 1-2 and Sub-test 2-2

	
	28
	132 PRBs
	Sub-test 3-2

	        dl-PRS-StartPRB-r16
	0
	
	

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

	        dl-PRS-CombSizeN-r16
	n2
	
	Sub-tests 1-1, Sub-test 2-1 and Sub-test 3-1

	
	n4
	
	Sub-tests 1-2, Sub-test 2-2 and Sub-test 3-2

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

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

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

	          dl-PRS-ID-r16
	0
	
	

	          nr-PhysCellID-r16
	Cell 1
	
	

	          nr-CellGlobalID-r16
	Cell 1
	
	

	          nr-ARFCN-r16
	Cell 1
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	0
	
	

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

	          nr-DL-PRS-Info-r16
	As specified in Table 14.3.1.4.3-6
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

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

	      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

	        dl-PRS-SubcarrierSpacing-r16
	kHz15
	
	Sub-test 1-1, Sub-test 1-2, Sub test 2-1 and Sub-test 2-2

	
	kHz30
	
	Sub-test 3-1 and Sub-test 3-2

	        dl-PRS-ResourceBandwidth-r16
	1
	24 PRBs
	Sub-test 1-1, Sub-test 2-1 and Sub-test 3-1

	
	21
	104 PRBs
	Sub-test 1-2 and Sub-test 2-2

	
	28
	132 PRBs
	Sub-test 3-2

	        dl-PRS-StartPRB-r16
	0
	
	

	        dl-PRS-PointA-r16
	absoluteFrequencyPointA as defined for the DL frequency of the Cell 2
	
	

	        dl-PRS-CombSizeN-r16
	n2
	
	Sub-tests 1-1, Sub-test 2-1 and Sub-test 3-1

	
	n4
	
	Sub-tests 1-2, Sub-test 2-2 and Sub-test 3-2

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

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

	        NR-DL-PRS-AssistanceDataPerTRP-r16[1] SEQUENCE {
	
	entry 1
	Cell 2

	          dl-PRS-ID-r16
	1
	
	

	          nr-PhysCellID-r16
	Cell 2
	
	

	          nr-CellGlobalID-r16
	Cell 2
	
	

	          nr-ARFCN-r16
	Cell 2
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	23
	About 3 ms
	

	          nr-DL-PRS-ExpectedRSTD-Uncertainty-r16
	8
	About 5 ms
	

	          nr-DL-PRS-Info-r16
	As specified in Table 14.3.1.4.3-6
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	



14.3.2.5	Test requirement
The RSTD measurement accuracy for Cell 2 shall fulfil the absolute requirement in clause 14.3.2.3.
Table 14.3.2.5-1: RSTD accuracy test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	
	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	PRS ARFCN
	1~3
	
	freq1
	freq2
	freq1
	freq2

	BWchannel
	1
	MHz
	10: NRB,c = 52
	10: NRB,c = 52

	
	2
	
	10: NRB,c = 52
	10: NRB,c = 52

	
	3
	
	40: NRB,c = 106
	40: NRB,c = 106

	Duplex mode
	1
	
	FDD
	FDD

	
	2
	
	TDD
	TDD

	
	3
	
	TDD
	TDD

	TDD configuration
	1
	
	N/A
	N/A

	
	2
	
	TDDConf.1.1
	TDDConf.1.1

	
	3
	
	TDDConf.2.1
	TDDConf.2.1

	PDSCH Reference measurement channel
	1
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	3
	
	SR.2.1 FDD
	
	SR.2.1 FDD
	

	RMSI CORESET Reference Channel
	1
	
	CR.1.1 FDD
	-
	CR.1.1 FDD
	-

	
	2
	
	CR.1.1 TDD
	-
	CR.1.1 TDD
	-

	
	3
	
	CR.2.1 FDD
	-
	CR.2.1 FDD
	-

	Dedicated CORESET Reference Channel
	1
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	2
	
	CCR.1.1 TDD
	-
	CCR.1.1 TDD
	-

	
	3
	
	CCR.2.1 TDD
	-
	CCR.2.1 TDD
	-

	SSB configuration
	1
	
	SSB.1 FR1
	SSB.1 FR1

	
	2
	
	SSB.1 FR1
	SSB.1 FR1

	
	3
	
	SSB.2 FR1
	SSB.2 FR1

	OCNG Patterns
	1~3
	
	OP.1
	OP.1

	TRS configuration
	1
	
	TRS.1.1 FDD
	-
	TRS.1.1 FDD
	

	
	2
	
	TRS.1.1 TDD
	
	TRS.1.1 TDD
	

	
	3
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	Initial BWP Configuration
	1~3
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1~3
	
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1

	Time offset with Cell 1
	1
	s
	-
	3
	-
	3

	
	2,3
	
	-
	3
	-
	3

	SMTC configuration
	1
	
	SMTC.2
	SMTC.2

	
	2,3
	
	SMTC.1
	SMTC.1

	PRS configuration
	1
	
	PRS.1.1 FR1
	PRS.1.2 FR1

	
	2
	
	PRS.1.1 FR1
	PRS.1.2 FR1

	
	3
	
	PRS.2.1 FR1
	PRS.2.2 FR1

	PRS muting info
	1~3
	
	‘10’
	‘01’
	‘10’
	‘01’

	Expected RSTD
	1, 2, 3
	s
	N/A
	3

	Expected RSTD uncertainty
	1, 2, 3
	s
	N/A
	5

	EPRE ratio of PSS to SSS
	1~3
	dB
	0
	0
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	
	
	
	

	Note2
	1,2
	dBm/ SCS
	-98
	-98

	
	3
	
	-95
	-95

	
	1~3
	dB
	-6
	-13
	-6
	-13

	PRS-RSRPNote3
	1,2
	dBm/SCS
	-104
	-111
	-104
	-111

	
	3
	
	-101
	-108
	-101
	-108

	IoNote3
	1,2
	dBm/
9.36MHz
	-69.07
	-69.83
	-69.07
	-69.83

	
	3
	dBm/
38.16MHz
	-62.98
	-63.74
	-62.98
	-63.74

	
	1~3
	dB
	-6
	-13
	-6
	-13

	Propagation condition
	1~3
	-
	AWGN
	AWGN

	Antenna configuration
	1~3
	
	1x2
	1x2

	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.
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  to be fulfilled.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification.



Table 14.3.2.5-2: RSTD accuracy requirements for the reported values
	Test Configuration
	Subtest
	Lowest reported value
	Highest reported value

	1
	Sub-test 1
	FFS
	FFS

	
	Sub-test 2
	FFS
	FFS

	2
	Sub-test 1
	FFS
	FFS

	
	Sub-test 2
	FFS
	FFS

	3
	Sub-test 1
	FFS
	FFS

	
	Sub-test 2
	FFS
	FFS



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%.
[bookmark: _Toc27482806][bookmark: _Toc68184063]15	UE Rx-Tx time difference measurement requirements
15.1	General
This clause defines the minimum performance requirements for Multi-RTT NR UEs.
15.2	UE Rx-Tx time difference measurement period test cases
15.2.1	UE Rx-Tx time difference measurement period for single positioning frequency layer in FR1 SA
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD
- Test tolerance are not added in and analysis is missing
- SRS-config for test configuration 3 is missing
15.2.1.1	Test purpose
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]The purpose of the test is to verify that the UE Rx-Tx measurement period meets the requirements specified in TS 38.133 [50] clause 9.9.4.5 in AWGN propagation condition in FR1 in standalone scenario when single positioning frequency layer is configured.
15.2.1.2	Test applicabilityThis test applies to all types of NR UE release 16 onwards that supports Multi-RTT positioning.
15.2.1.3	Minimum conformance requirements
When physical layer receives last of NR-Multi-RTT-ProvideAssistanceData message and NR-Multi-RTT-RequestLocationInformation message from LMF via LPP [49], UE shall be able to measure multiple (up to the UE capability specified in TS 38.133 [50] clause 9.9.4.3) UE Rx-Tx time difference measurements as defined in TS 38.215 [4] in configured positioning frequency layers within the measurement period  ms.
.
where  is the index of positioning frequency layer,
	 is the measurement period for UE Rx-Tx time difference measurements in positioning frequency layer i as further defined in this clause,
	L is total number of positioning frequency layers, and
	 is the periodicity of the UE Rx-Tx time difference measurement in positioning frequency layer i as defined further in this clause.

Where
	 is the carrier-specific scaling factor for NR PRS-based measurement in the positioning frequency layer i as defined in TS 38.133 [50] clause 9.1.5.2,
	is the scaling factor for Rx beam sweeping, and =1 if positioning frequency layer i is in FR1 and =8 if positioning frequency layer i is in FR2,
	 is the time duration of available PRS resources in the positioning frequency layer i, to be measured during , and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214 [56]. For calculation of , only the PRS resources unmuted and fully or partially overlapped with MG are considered.
	 is the maximum number of DL PRS resources of positioning frequency layer i configured in a slot,
	 is UE capability combination per band where N is a duration of DL PRS symbols in ms corresponding to durationOfPRS-ProcessingSysmbols in TS 37.355 [49] processed every T ms corresponding to durationOfPRS-ProcessingSymbolsInEveryTms in TS 37.355 [49] for a given maximum bandwidth supported by UE corresponding to supportedBandwidthPRS in clause 4.2.7.2 of TS 37.355 [49],
	 is UE capability for number of DL PRS resources that it can process in a slot corresponding to maxNumOfDL-PRS-ResProcessedPerSlot as specified in clause 6.4.3  of TS 37.355 [49],
	 is the number of UE Rx-Tx time difference measurement samples and = 4,
	 is the measurement duration for the last UE Rx-Tx time difference measurement sample in the positioning layer i, including the sampling time and processing time,  =  +  ,
	 is periodicity of UE Rx-Tx time difference measurement in positioning frequency layer i:

where
	corresponds to durationOfPRS-ProcessingSymbolsInEveryTms in TS 37.355 [49],
 , the least common multiple between  and 
	 is the measurement gap repetition periodicity in positioning frequency layer i.
 is the PRS resource periodicity in positioning frequency layer i. If the positioning frequency layer i has more than one DL PRS resource sets with different PRS periodicities with muting, , the least common multiple of  among DL PRS resource sets is used to derive , where
 is the periodicity of PRS resource sets given by the higher-layer parameter DL-PRS-Periodicity.
 is the scaling factor considering PRS resource muting. , where  is the muting repetition factor given by the higher-layer parameter DL-PRS-MutingBitRepetitionFactor, and  is the size of the bitmap .
Note:	For the purpose of calculating TPRS,i, only the PRS resources fully or partially covered by the MG are considered. 
The time  starts from the first MG instance aligned with DL PRS resources in the assistance data after both the NR-Multi-RTT-RequestLocationInformation message and NR-Multi-RTT-ProvideAssistanceData message from LMF via LPP [34] are delivered to the physical layer of UE.
Note:	No per-positioning frequency layer requirement is applied in scenarios when multiple positioning frequency layers are configured.
The UE Rx-Tx time difference measurement period is restarted if HO occurs during the measurement period and after SRS reconfiguration on the target cell is complete. 
The measurement requirements do not apply for a PRS resource:
-	if the PRS resource is across two sampling duration of N within duration  or 
-	if time span of the PRS resource instance (including at least the minimum number of repetitions specified in the accuracy requirements) is greater than UE reported capability N.
The normative reference for this requirement is TS 38.133 [50] clause 9.9.4.5.
15.2.1.4	Test description
The test defines three possible test configurations; specified in Table 15.2.1.4-1. The UE is only required to be tested in one of the supported test configurations.
Table 15.2.1.4-1: Test Configurations
	Test Configuration
	Description

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

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

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

	Note:	The UE is only required to be tested in one of the supported test configurations.



15.2.1.4.1	Initial conditions
Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [45] clause 4.3.1.
Channel bandwidth to be tested: are specified in Table 15.2.1.4-1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.13. 
2.	The general test parameter settings are set up according to Table 15.2.1.5-1 and Table 15.2.1.5-2.
3.	Propagation conditions are set according to clause 4.14.2.
4.	Message contents are defined in clause 15.2.1.4.3.
5.	There are two cells in the test: PCell (Cell 1) and a neighbour cell (Cell 2). All cells are on the same RF channel in FR1.
15.2.1.4.2	Test procedure
The test consists of two consecutive time intervals, with duration of T1 and T2. Cell 1 and Cell 2 mute PRS transmission during T1 and transmit PRS during T2. The beginning of the time interval T2 shall be aligned with the beginning of the first MG instance containing the PRS resources.The UE is configured to transmit SRS during T2.
1. Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, according to TS 38.508-1 [45] clause 4.5. Note that in the remainder of the test the timing advance command TA = 31 which indicates a timing advance adjustment value NTA = 0 Tc.
2.	The SS shall send a RESET UE POSITIONING STORED INFORMATION message.
3.	The SS adjusts the downlink timing for Cell 1 to a delay of +8 Tc, compared to the current value.
4.	Wait for 1.6 s to allow for the possibility that the UE makes autonomous timing adjustments.
5.	T1 starts.
6.	The SS shall transmit an RRCReconfiguration message with the SRS configuration.
7.	The UE shall transmit RRCReconfigurationComplete message.
8.	The SS shall transmit an LPP REQUEST CAPABILITIES message.
9.	The UE shall transmit an LPP PROVIDE CAPABILITIES message indicating the Multi-RTT capabilities supported by the UE in the NR-Multi-RTT-ProvideCapabilities IE.
10.	The SS shall send a LPP PROVIDE ASSISTANCE DATA message, including the NR-Multi-RTT-ProvideAssistanceData IE such that the UE receives the message T ms before the start of T2, where T = 50 MS. If the UE message at step 9 includes the ackRequested IE set to TRUE, then the SS shall send an acknowledgment in the LPP PROVIDE ASSISTANCE DATA message. 
11.	The SS shall send a LPP REQUEST LOCATION INFORMATION message, including the NR-Multi-RTT-RequestLocationInformation IE.
12.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 15.2.1.5-2.
13.	The UE shall transmit a LPP PROVIDE LOCATION INFORMATION message including the NR-Multi-RTT-ProvideLocationInformation IE within the response time (see clause 15.2.1.4.3). The UE shall perform and report the UE rx-tx time difference measurements for Cell 1 and Cell 2. If the UE transmits an NR-Multi-RTT-ProvideLocationInformation IE including the nr-UE-RxTxTimeDiff field for Cell 1 and Cell 2 within the response time then the number of successful tests is increased by one. If the UE fails to report the NR-Multi-RTT-ProvideLocationInformation IE with both the nr-UE-RxTxTimeDiff field included within the response time then the number of failure tests is increased by one.
14.	If the UE message at step 13 includes the ackRequested IE set to TRUE, the SS shall send a LPP acknowledgement message.
15.	Repeat steps 1-14 until the confidence level according to Annex D is achieved.
15.2.1.4.3	Message contents
Table 15.2.1.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: 38.509 [44] clause 6.6

	Information Element
	Value/remark
	Comment
	Condition

	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]UE Positioning Technology
	0 0 0 0 0 1 1 0
	Multi-RTT
	



Table 15.2.1.4.3-2: RRCReconfiguration
	Derivation Path: TS 38.508-1 [45],, table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      radioBearerConfig
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup SEQUENCE {
	CellGroupConfig
	
	

	          spCellConfig SEQUENCE {
	
	
	

	            spCellConfigDedicated SEQUENCE {
	
	
	

	              uplinkConfig SEQUENCE {
	
	
	

	                initialUplinkBWP SEQUENCE {
	
	
	

	                  srs-Config CHOICE {
	
	
	

	                    setup
	As defined in Table 15.2.1.4.3-3
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 15.2.1.4.3-3: SRS-Config (Table 15.2.1.4.3-2)
	Derivation Path: TS 38.508-1 [45], Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	SRS-Config ::= SEQUENCE {
	
	
	

	  srs-ResourceSetToReleaseList
	Not present
	
	

	  srs-ResourceSetToAddModList
	Not present
	
	

	  srs-ResourceToReleaseList
	Not present
	
	

	  srs-ResourceToAddModList
	Not present
	
	

	  tpc-Accumulation
	Not present
	
	

	  srs-RequestDCI-1-2-r16
	Not present
	
	

	  srs-RequestDCI-0-2-r16
	Not present
	
	

	  srs-ResourceSetToAddModListDCI-0-2-r16
	Not present
	
	

	  srs-ResourceSetToReleaseListDCI-0-2-r16
	Not present
	
	

	  srs-PosResourceSetToReleaseList-r16
	Not present
	
	

	  srs-PosResourceSetToAddModList-r16 SEQUENCE (SIZE(1..maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResourceSet-r16 {
	1 entry
	
	

	    SRS-PosResourceSet-r16[1] SEQUENCE {
	
	entry 1
	

	      srs-PosResourceSetId-r16
	0
	
	

	      srs-PosResourceIdList-r16 SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-PosResourceId-r16  {
	1 entry
	
	

	        SRS-PosResourceId-r16
	0
	1 entry
	

	      }
	
	
	

	      resourceType CHOICE {
	
	
	

	        periodic SEQUENCE {
	
	
	

	        }
	
	
	

	      }
	
	
	

	      alpha-r16
	alpha0
	
	

	      p0-r16
	0
	
	

	      pathlossReferenceRS-Pos-r16
	Not present
	
	

	    }
	
	
	

	  srs-PosResourceToReleaseList-r16
	Not present
	
	

	  srs-PosResourceToAddModList-r16 SEQUENCE (SIZE(1..maxNrofSRS-PosResources-r16)) OF SRS-PosResource-r16  {
	1 entry
	
	

	    SRS-PosResource-r16[1] SEQUENCE {
	
	entry 1
	

	      srs-PosResourceId-r16
	0
	
	

	      transmissionComb-r16 CHOICE {
	
	
	

	        n4-r16 SEQUENCE {
	
	
	

	          combOffset-n4-r16
	0
	
	

	          cyclicShift-n4-r16
	0
	
	

	        }
	
	
	

	      }
	
	
	

	      resourceMapping-r16 SEQUENCE {
	
	
	

	        startPosition-r16
	0
	
	

	        nrofSymbols-r16
	n4
	
	

	      }
	
	
	

	      freqDomainShift-r16
	0
	
	

	      freqHopping-r16 SEQUENCE {
	
	
	

	        c-SRS-r16
	Matches NRB,c Table 15.2.1.5-1
	
	

	      }
	
	
	

	      groupOrSequenceHopping-r16
	neither
	
	

	      resourceType-r16 CHOICE {
	
	
	

	        periodic-r16 SEQUENCE {
	
	
	

	          periodicityAndOffset-p-r16 CHOICE {
	
	
	

	            sl160
	20
	
	Configuration 1 and Configuration 2

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	      sequenceId-r16
	0
	
	

	      spatialRelationInfoPos-r16
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 15.2.1.4.3-4: LPP Request Capabilities
	Information Element
	Value/remark

	nr-Multi-RTT-RequestCapabilities-r16
	TRUE



Table 15.2.1.4.3-5: LPP RequestLocationInformation
	Derivation Path: 37.355 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
	11+TT
	TT analysis is missing.
	

	                   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
	Not present
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not Present
	
	

	            sensor-RequestLocationInformation-r13
	Not present
	
	

	            tbs-RequestLocationInformation-r13
	Not present
	
	

	            wlan-RequestLocationInformation-r13
	Not present
	
	

	            bt-RequestLocationInformation-r13
	Not present
	
	

	            nr-ECID-RequestLocationInformation-r16
	Not present
	
	

	            nr-Multi-RTT-RequestLocationInformation-r16 SEQUENCE {
	
	
	

	              nr-UE-RxTxTimeDiffMeasurementInfoRequest-r16
	Not present
	
	

	              nr-RequestedMeasurements-r16
	bit 0 = 1 (prsrsrpReq)
	
	

	              nr-AssistanceAvailability-r16
	FALSE
	
	

	              nr-Multi-RTT-ReportConfig-r16 SEQUENCE {
	
	
	

	               maxDL-PRS-RxTxTimeDiffMeasPerTRP-r16
	Not present
	
	

	               timingReportingGranularityFactor-r16
	Not present
	
	

	              }
	
	
	

	              additionalPaths-r16
	Not present
	
	

	            }
	
	
	

	            nr-DL-AoD-RequestLocationInformation-r16
	Not present
	
	

	            nr-DL-TDOA-RequestLocationInformation-r16
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 15.2.1.4.3-6: LPP ProvideAssistanceData
	Derivation Path: 37.355 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 {
	
	
	

	[bookmark: OLE_LINK61][bookmark: OLE_LINK62]          provideAssistanceData-r9 SEQUENCE {
	
	
	

	            commonIEsProvideAssistanceData
	Not present
	
	

	            a-gnss-ProvideAssistanceData
	Not present
	
	

	            otdoa-ProvideAssistanceData
	Not present
	
	

	            epdu-Provide-AssistanceData
	Not present
	
	

	            sensor-ProvideAssistanceData-r15
	Not present
	
	

	            tbs-ProvideAssistanceData-r15
	Not present
	
	

	            wlan-ProvideAssistanceData-r15
	Not present
	
	

	            nr-Multi-RTT-ProvideAssistanceData-r16 SEQUENCE {
	
	
	

	                 nr-DL-PRS-AssistanceData
	As defined in Table 15.2.1.4.3-7
	
	

	                 nr-SelectedDL-PRS-IndexList-r16
	Not present
	
	

	                 nr-Multi-RTT-Error-r16
	Not present
	
	

	            }
	
	
	

	            nr-DL-AoD-ProvideAssistanceData-r16
	Not present
	
	

	            nr-DL-TDOA-ProvideAssistanceData-r16
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 15.2.1.4.3-7: NR-DL-PRS-AssistanceData
	Derivation Path: 37.355 clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

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

	  nr-DL-PRS-ReferenceInfo-r16 SEQUENCE {
	
	
	

	    dl-PRS-ID-r16
	0
	
	

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

	    nr-DL-PRS-ResourceSetID-r16
	Not present
	
	

	  }
	
	
	

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

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

	      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

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

	
	kHz30
	
	Configuration 3

	        dl-PRS-ResourceBandwidth-r16
	21
	104 PRBs
	Configuration 1 and Configuration 2

	
	28
	132 PRBs
	Configuration 3

	        dl-PRS-StartPRB-r16
	0
	
	

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

	        dl-PRS-CombSizeN-r16
	n4
	
	

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

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

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

	          dl-PRS-ID-r16
	0
	
	

	          nr-PhysCellID-r16
	Cell 1
	
	

	          nr-CellGlobalID-r16
	Cell 1
	
	

	          nr-ARFCN-r16
	Cell 1
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	0
	
	

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

	          nr-DL-PRS-Info-r16
	As specified in Table 15.2.1.4.3-8
	
	

	        }
	
	
	

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

	          dl-PRS-ID-r16
	1
	
	

	          nr-PhysCellID-r16
	Cell 2
	
	

	          nr-CellGlobalID-r16
	Cell 2
	
	

	          nr-ARFCN-r16
	Cell 2
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	23
	About 3 s
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	3840
	About 500 s
	

	          nr-DL-PRS-Info-r16
	As specified in Table 15.2.1.4.3-8
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	



Table 15.2.1.4.3-8: NR-DL-PRS-Info
	Derivation Path: 37.355 clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

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

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

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

	      nr-DL-PRS-ResourceSetID-r16
	0
	
	

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

	        scs15-r16 CHOICE {
	
	
	Configuration 1 and Configuration 2

	          n160-r16
	10
	
	

	        }
	
	
	

	        scs30-r16 CHOICE {
	
	
	Configuration 3

	          n160-r16
	20
	
	

	        }
	
	
	

	      dl-PRS-ResourceRepetitionFactor-r16
	Not present
	
	

	      dl-PRS-ResourceTimeGap-r16
	s1
	
	

	      dl-PRS-NumSymbols-r16
	n4
	
	

	      dl-PRS-MutingOption1-r16 SEQUENCE {
	
	
	

	        dl-prs-MutingBitRepetitionFactor-r16
	Not present
	
	

	        nr-option1-muting-r16 CHOICE {
	
	
	

	          po2-r16
	10
	
	Cell 1

	
	01
	
	Cell 2

	        }
	
	
	

	      }
	
	
	

	      dl-PRS-MutingOption2-r16
	Not present
	
	

	      dl-PRS-ResourcePower-r16
	27
	
	

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

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

	          nr-DL-PRS-ResourceID-r16
	0
	
	

	          dl-PRS-SequenceID-r16
	0
	
	

	          dl-PRS-CombSizeN-AndReOffset-r16 CHOICE {
	
	
	

	            n4-r16
	0
	
	

	          }
	
	
	

	          dl-PRS-ResourceSlotOffset-r16
	4
	
	

	          dl-PRS-ResourceSymbolOffset-r16	
	0
	
	

	          dl-PRS-QCL-Info-r16
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 15.2.1.4.3-9: LPP ProvideLocation Information
	Derivation Path: 37.355 clause 6.5.12

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
	Not present
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	               sensor-ProvideLocationInformation-r13
	Not present
	
	

	               tbs-ProvideLocationInformation-r13
	Not present
	
	

	               wlan-ProvideLocationInformation-r13
	Not present
	
	

	               bt-ProvideLocationInformation-r13
	Not present
	
	

	               nr-ECID-ProvideLocationInformation-r16
	Not present
	
	

	               nr-Multi-RTT-ProvideLocationInformation-r16 SEQUENCE {
	
	
	

	                 nr-Multi-RTT-SignalMeasurementInformation-r16 SEQUENCE {
	
	
	

	                   nr-Multi-RTT-MeasList-r16 SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-Multi-RTT-MeasElement-r16  {
	2 entries
	
	

	                     NR-Multi-RTT-MeasElement-r16[1] SEQUENCE {
	
	entry 1
	

	                     dl-PRS-ID-r16
	INTEGER (0..255)
	
	

	                     nr-PhysCellID-r16
	
	
	

	                     nr-CellGlobalID-r16
	
	
	

	                     nr-ARFCN-r16
	
	
	

	                     nr-DL-PRS-ResourceID-r16
	
	
	

	                     nr-DL-PRS-ResourceSetID-r16
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	Present. Any value acceptable.
	
	

	                     nr-AdditionalPathList-r16
	
	
	

	                     nr-TimeStamp-r16
	
	
	

	                     nr-TimingQuality-r16
	
	
	

	                     nr-DL-PRS-RSRP-Result-r16
	
	
	

	                     nr-Multi-RTT-AdditionalMeasurements-r16
	
	
	

	                     }
	
	
	

	                     NR-Multi-RTT-MeasElement-r16[2] SEQUENCE {
	
	entry 2
	

	                     dl-PRS-ID-r16
	INTEGER (0..255)
	
	

	                     nr-PhysCellID-r16
	
	
	

	                     nr-CellGlobalID-r16
	
	
	

	                     nr-ARFCN-r16
	
	
	

	                     nr-DL-PRS-ResourceID-r16
	
	
	

	                     nr-DL-PRS-ResourceSetID-r16
	
	
	

	                     nr-UE-RxTxTimeDiff-r16
	Present. Any value acceptable.
	
	

	                     nr-AdditionalPathList-r16
	
	
	

	                     nr-TimeStamp-r16
	
	
	

	                     nr-TimingQuality-r16
	
	
	

	                     nr-DL-PRS-RSRP-Result-r16
	
	
	

	
	
	
	

	                     nr-Multi-RTT-AdditionalMeasurements-r16
	
	
	

	                     }
	
	
	

	                   }
	
	
	

	[bookmark: _Hlk42710993]                   nr-NTA-Offset-r16
	
	
	

	                 }
	
	
	

	                 nr-Multi-RTT-Error-r16
	
	
	

	               }
	
	
	

	               nr-DL-AoD-ProvideLocationInformation-r16
	Not present
	
	

	             }
	
	
	

	           }
	
	
	

	         }
	
	
	

	       }
	
	
	

	     }
	
	
	

	   }
	
	
	

	}
	
	
	



15.2.1.5	Test requirement
Table 15.2.1.5-1 and Table 15.2.1.5-2 define the primary level settings not including the test tolerances for the test.
Table 15.2.1.5-1: General test parameters
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Active cell
	
	1, 2, 3
	Cell 1
	Cell 1 is the PCell in NR-Multi-RTT-ProvideAssistanceData [49].

	Neighbour cell
	
	1, 2, 3
	Cell 2
	Cell 2 is a neighbour cell in NR-Multi-RTT-ProvideAssistanceData [49].

	RF Channel Number
	
	1, 2, 3
	1
	For both Cell 1 and Cell 2

	BWchannel
	MHz
	1
	10: NRB,c = 52
	

	
	
	2
	10: NRB,c = 52
	

	
	
	3
	40: NRB,c = 106
	

	SSB configuration
	
	1
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.2 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	Measurement gap
	
	1, 2, 3
	GP#24 or GP#0 Note 1
	

	CP length
	
	1, 2, 3
	Normal
	

	DRX
	
	1, 2, 3
	OFF
	

	Time offset between serving and neighbour cells
	s
	1, 2, 3
	3
	Synchronous cells

	T1
	s
	1, 2, 3
	5
	

	T2
	s
	1, 2, 3
	10
	

	Note 1:	GP#24 is configured if UE supports MG#24, otherwise GP#0 is configured.



Table 15.2.1.5-2: Cell specific test parameters
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1
	CR.1.1 FDD
	N/A

	
	
	2
	CR.1.1 TDD
	

	
	
	3
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	
	1
	CCR.1.1 FDD
	N/A

	
	
	2
	CCR.1.1 TDD
	

	
	
	3
	CCR.2.1 TDD
	

	OCNG Patterns
	
	1, 2, 3
	OP.1
	OP.1

	TRS Configuration
	
	1
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	

	
	
	3
	TRS.1.2 TDD
	

	Initial BWP configuration
	
	1, 2, 3
	DLBWP.0.1 ULBWP.0.1
	N/A

	Active DL BWP configuration
	
	1, 2, 3
	DLBWP.1.1
	N/A

	Active UL BWP configuration
	
	1, 2, 3
	ULBWP.1.1
	N/A

	PRS configuration
	
	1
	PRS.1.2 FR1
	PRS.1.2 FR1

	
	
	2
	PRS.1.2 FR1
	PRS.1.2 FR1

	
	
	3
	PRS.2.2 FR1
	PRS.2.2 FR1

	PRS muting info
	
	1, 2, 3
	‘10’
	‘01’

	SRS configuration
	
	1
	POS-SRS.1
	N/A

	
	
	2
	POS-SRS.1
	N/A

	
	
	3
	POS-SRS.2
	N/A

	 Note 2
	dBm/SCS
	1
	-98

	
	
	2
	-98

	
	
	3
	-95

	 Note 2
	dBm/15 kHz
	1
	-98

	
	
	2
	

	
	
	3
	

	PRS 
	dB
	1
	-Infinity
	-3
	-Infinity
	-13

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	PRS 
	dB
	1
	-Infinity
	-3
	-Infinity
	-13

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	PRS-RSRP Note 3
	dBm/SCS kHz
	1
	-Infinity
	-101
	-Infinity
	-111

	
	
	2
	-Infinity
	-101
	-Infinity
	-111

	
	
	3
	-Infinity
	-98
	-Infinity
	-108

	Io
	dBm/9.36 MHz
	1
	N/A
	-68.28
	N/A
	-69.63

	
	dBm/9.36 MHz
	2
	
	-68.28
	
	-69.63

	
	dBm/38.16 MHz
	3
	
	-62.19
	
	-63.54

	Propagation Condition
	
	1, 2, 3
	AWGN

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
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  to be fulfilled.
Note 3:	PRS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE Rx-Tx time difference measurement period fulfils the requirements specified in clause 15.2.1.3.
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]The response time is 11s plus test tolerance. The response time is equal to the LPP time IE value plus the test tolerance. The LPP time IE value is derived from the Rx-Tx measurement period plus T, where T = 50 ms, giving a value of 10610 ms assuming durationOfPRS-ProcessingSymbols-r16 is 0.125 ms and durationOfPRS-ProcessingSymbolsInEveryTms is 1280 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,  the parameters specified in clause 15.2.1.3.
The test tolerances are defined in clauses C.1.6 and C.2.5.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
15.2.2	UE Rx-Tx time difference measurement period for dual positioning frequency layer in FR1 SA
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD
- Test tolerance are not added in and analysis is missing
- SRS-config for test configuration 3 is missing
15.2.2.1	Test purpose
The purpose of the test is to verify that the UE Rx-Tx measurement period meets the requirements specified in TS 38.133 [50] clause 9.9.4.5 in AWGN propagation condition in FR1 in standalone scenario when dual positioning frequency layers are configured.
15.2.2.2	Test applicability
This test applies to all types of NR UE release 16 onwards that supports Multi-RTT positioning.
15.2.2.3	Minimum conformance requirements
Same as defined in clause 15.2.1.3.
15.2.2.4	Test description
The test defines three possible test configurations; specified in Table 15.2.2.4-1. The UE is only required to be tested in one of the supported test configurations.
Table 15.2.2.4-1: Test Configurations
	Test Configuration
	Description

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

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

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

	Note:	The UE is only required to be tested in one of the supported test configurations.



15.2.2.4.1	Initial conditions
Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: Low Range for Cell 1 and High Range for Cell2, as defined in TS 38.508-1 [45] clause 4.3.1.
Channel bandwidth to be tested: are specified in Table 15.2.2.4-1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.13. 
2.	The general test parameter settings are set up according to Table 15.2.2.5-1 and Table 15.2.2.5-2.
3.	Propagation conditions are set according to clause 4.14.2.
4.	Message contents are defined in clause 15.2.2.4.3.
5.	There are two cells in the test: PCell (Cell 1) and a neighbour cell (Cell 2). Cell 1 and Cell2 are on different RF channels in FR1.
15.2.2.4.2	Test procedure
Same as defined in clause 15.2.1.4.2.
15.2.2.4.3	Message contents
Table 15.2.2.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: 38.509 [44] clause 6.6

	Information Element
	Value/remark
	Comment
	Condition

	UE Positioning Technology
	0 0 0 0 0 1 1 0
	Multi-RTT
	



Table 15.2.2.4.3-2: RRCReconfiguration
	Derivation Path: TS 38.508-1 [45],, table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      radioBearerConfig
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup SEQUENCE {
	CellGroupConfig
	
	

	          spCellConfig SEQUENCE {
	
	
	

	            spCellConfigDedicated SEQUENCE {
	
	
	

	              uplinkConfig SEQUENCE {
	
	
	

	                initialUplinkBWP SEQUENCE {
	
	
	

	                  srs-Config CHOICE {
	
	
	

	                    setup
	As defined in Table 15.2.2.4.3-3
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 15.2.2.4.3-3: SRS-Config (Table 15.2.1.4.3-2)
	Derivation Path: TS 38.508-1 [45], Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	SRS-Config ::= SEQUENCE {
	
	
	

	  srs-ResourceSetToReleaseList
	Not present
	
	

	  srs-ResourceSetToAddModList
	Not present
	
	

	  srs-ResourceToReleaseList
	Not present
	
	

	  srs-ResourceToAddModList
	Not present
	
	

	  tpc-Accumulation
	Not present
	
	

	  srs-RequestDCI-1-2-r16
	Not present
	
	

	  srs-RequestDCI-0-2-r16
	Not present
	
	

	  srs-ResourceSetToAddModListDCI-0-2-r16
	Not present
	
	

	  srs-ResourceSetToReleaseListDCI-0-2-r16
	Not present
	
	

	  srs-PosResourceSetToReleaseList-r16
	Not present
	
	

	  srs-PosResourceSetToAddModList-r16 SEQUENCE (SIZE(1..maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResourceSet-r16 {
	1 entry
	
	

	    SRS-PosResourceSet-r16[1] SEQUENCE {
	
	entry 1
	

	      srs-PosResourceSetId-r16
	0
	
	

	      srs-PosResourceIdList-r16 SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-PosResourceId-r16 {
	1 entry
	
	

	        SRS-PosResourceId-r16
	0
	1 entry
	

	      }
	
	
	

	      resourceType CHOICE {
	
	
	

	        periodic SEQUENCE {
	
	
	

	        }
	
	
	

	      }
	
	
	

	      alpha-r16
	alpha0
	
	

	      p0-r16
	0
	
	

	      pathlossReferenceRS-Pos-r16
	Not present
	
	

	    }
	
	
	

	  srs-PosResourceToReleaseList-r16
	Not present
	
	

	  srs-PosResourceToAddModList-r16 SEQUENCE (SIZE(1..maxNrofSRS-PosResources-r16)) OF SRS-PosResource-r16 {
	1 entry
	
	

	    SRS-PosResource-r16[1] SEQUENCE {
	
	entry 1
	

	      srs-PosResourceId-r16
	0
	
	

	      transmissionComb-r16 CHOICE {
	
	
	

	        n4-r16 SEQUENCE {
	
	
	

	          combOffset-n4-r16
	0
	
	

	          cyclicShift-n4-r16
	0
	
	

	        }
	
	
	

	      }
	
	
	

	      resourceMapping-r16 SEQUENCE {
	
	
	

	        startPosition-r16
	0
	
	

	        nrofSymbols-r16
	n4
	
	

	      }
	
	
	

	      freqDomainShift-r16
	0
	
	

	      freqHopping-r16 SEQUENCE {
	
	
	

	        c-SRS-r16
	Matches NRB,c Table 15.2.2.5-1
	
	

	      }
	
	
	

	      groupOrSequenceHopping-r16
	neither
	
	

	      resourceType-r16 CHOICE {
	
	
	

	        periodic-r16 SEQUENCE {
	
	
	

	          periodicityAndOffset-p-r16 CHOICE {
	
	
	

	            sl160
	20
	
	Configuration 1 and Configuration 2

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	      sequenceId-r16
	0
	
	

	      spatialRelationInfoPos-r16
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 15.2.2.4.3-4: LPP Request Capabilities
	Information Element
	Value/remark

	nr-Multi-RTT-RequestCapabilities-r16
	TRUE



Table 15.2.2.4.3-5: LPP RequestLocationInformation
	Derivation Path: 37.355 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
	20+TT
	TT analysis is missing.
	

	                   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
	Not present
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not Present
	
	

	            sensor-RequestLocationInformation-r13
	Not present
	
	

	            tbs-RequestLocationInformation-r13
	Not present
	
	

	            wlan-RequestLocationInformation-r13
	Not present
	
	

	            bt-RequestLocationInformation-r13
	Not present
	
	

	            nr-ECID-RequestLocationInformation-r16
	Not present
	
	

	            nr-Multi-RTT-RequestLocationInformation-r16 SEQUENCE {
	
	
	

	              nr-UE-RxTxTimeDiffMeasurementInfoRequest-r16
	Not present
	
	

	              nr-RequestedMeasurements-r16
	bit 0 = 1 (prsrsrpReq)
	
	

	              nr-AssistanceAvailability-r16
	FALSE
	
	

	              nr-Multi-RTT-ReportConfig-r16 SEQUENCE {
	
	
	

	               maxDL-PRS-RxTxTimeDiffMeasPerTRP-r16
	Not present
	
	

	               timingReportingGranularityFactor-r16
	Not present
	
	

	              }
	
	
	

	              additionalPaths-r16
	Not present
	
	

	            }
	
	
	

	            nr-DL-AoD-RequestLocationInformation-r16
	Not present
	
	

	            nr-DL-TDOA-RequestLocationInformation-r16
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 15.2.2.4.3-6: LPP ProvideAssistanceData
	Derivation Path: 37.355 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
	Not present
	
	

	            epdu-Provide-AssistanceData
	Not present
	
	

	            sensor-ProvideAssistanceData-r15
	Not present
	
	

	            tbs-ProvideAssistanceData-r15
	Not present
	
	

	            wlan-ProvideAssistanceData-r15
	Not present
	
	

	            nr-Multi-RTT-ProvideAssistanceData-r16 SEQUENCE {
	
	
	

	                 nr-DL-PRS-AssistanceData
	As defined in Table 15.2.2.4.3-7
	
	

	                 nr-SelectedDL-PRS-IndexList-r16
	Not present
	
	

	                 nr-Multi-RTT-Error-r16
	Not present
	
	

	            }
	
	
	

	            nr-DL-AoD-ProvideAssistanceData-r16
	Not present
	
	

	            nr-DL-TDOA-ProvideAssistanceData-r16
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 15.2.2.4.3-7: NR-DL-PRS-AssistanceData
	Derivation Path: 37.355 clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

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

	  nr-DL-PRS-ReferenceInfo-r16 SEQUENCE {
	
	
	

	    dl-PRS-ID-r16
	0
	
	

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

	    nr-DL-PRS-ResourceSetID-r16
	Not present
	
	

	  }
	
	
	

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

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

	[bookmark: _Hlk92715030]      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

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

	
	kHz30
	
	Configuration 3

	        dl-PRS-ResourceBandwidth-r16
	21
	104 PRBs
	Configuration 1 and Configuration 2

	
	28
	132 PRBs
	Configuration 3

	        dl-PRS-StartPRB-r16
	0
	
	

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

	        dl-PRS-CombSizeN-r16
	n4
	
	

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

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

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

	          dl-PRS-ID-r16
	0
	
	

	          nr-PhysCellID-r16
	Cell 1
	
	

	          nr-CellGlobalID-r16
	Cell 1
	
	

	          nr-ARFCN-r16
	Cell 1
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	0
	
	

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

	          nr-DL-PRS-Info-r16
	As specified in Table 15.2.2.4.3-8
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

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

	      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

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

	
	kHz30
	
	Configuration 3

	        dl-PRS-ResourceBandwidth-r16
	21
	104 PRBs
	Configuration 1 and Configuration 2

	
	28
	132 PRBs
	Configuration 3

	        dl-PRS-StartPRB-r16
	0
	
	

	        dl-PRS-PointA-r16
	absoluteFrequencyPointA as defined for the DL frequency of the Cell 2
	
	

	        dl-PRS-CombSizeN-r16
	n4
	
	

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

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

	        NR-DL-PRS-AssistanceDataPerTRP-r16[1] SEQUENCE {
	
	entry 1
	Cell 2

	          dl-PRS-ID-r16
	1
	
	

	          nr-PhysCellID-r16
	Cell 2
	
	

	          nr-CellGlobalID-r16
	Cell 2
	
	

	          nr-ARFCN-r16
	Cell 2
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

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

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

	          nr-DL-PRS-Info-r16
	As specified in Table 15.2.2.4.3-8
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	



Table 15.2.2.4.3-8: NR-DL-PRS-Info
	Derivation Path: 37.355 clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

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

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

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

	      nr-DL-PRS-ResourceSetID-r16
	0
	
	

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

	        scs15-r16 CHOICE {
	
	
	Configuration 1 and Configuration 2

	          n160-r16
	10
	
	

	        }
	
	
	

	        scs30-r16 CHOICE {
	
	
	Configuration 3

	          n160-r16
	20
	
	

	        }
	
	
	

	      dl-PRS-ResourceRepetitionFactor-r16
	Not present
	
	

	      dl-PRS-ResourceTimeGap-r16
	s1
	
	

	      dl-PRS-NumSymbols-r16
	n4
	
	

	      dl-PRS-MutingOption1-r16 SEQUENCE {
	
	
	

	        dl-prs-MutingBitRepetitionFactor-r16
	Not present
	
	

	        nr-option1-muting-r16 CHOICE {
	
	
	

	          po2-r16
	10
	
	Cell 1

	
	01
	
	Cell 2

	        }
	
	
	

	      }
	
	
	

	      dl-PRS-MutingOption2-r16
	Not present
	
	

	      dl-PRS-ResourcePower-r16
	27
	
	

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

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

	          nr-DL-PRS-ResourceID-r16
	0
	
	

	          dl-PRS-SequenceID-r16
	0
	
	

	          dl-PRS-CombSizeN-AndReOffset-r16 CHOICE {
	
	
	

	            n4-r16
	0
	
	

	          }
	
	
	

	          dl-PRS-ResourceSlotOffset-r16
	4
	
	

	          dl-PRS-ResourceSymbolOffset-r16
	0
	
	

	          dl-PRS-QCL-Info-r16
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 15.2.2.4.3-9: LPP ProvideLocation Information
	Derivation Path: 37.355 clause 6.5.12

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
	Not present
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	               sensor-ProvideLocationInformation-r13
	Not present
	
	

	               tbs-ProvideLocationInformation-r13
	Not present
	
	

	               wlan-ProvideLocationInformation-r13
	Not present
	
	

	               bt-ProvideLocationInformation-r13
	Not present
	
	

	               nr-ECID-ProvideLocationInformation-r16
	Not present
	
	

	               nr-Multi-RTT-ProvideLocationInformation-r16 SEQUENCE {
	
	
	

	                 nr-Multi-RTT-SignalMeasurementInformation-r16 SEQUENCE {
	
	
	

	                   nr-Multi-RTT-MeasList-r16 SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-Multi-RTT-MeasElement-r16  {
	2 entries
	
	

	                     NR-Multi-RTT-MeasElement-r16[1] SEQUENCE {
	
	entry 1
	

	                     dl-PRS-ID-r16
	INTEGER (0..255)
	
	

	                     nr-PhysCellID-r16
	
	
	

	                     nr-CellGlobalID-r16
	
	
	

	                     nr-ARFCN-r16
	
	
	

	                     nr-DL-PRS-ResourceID-r16
	
	
	

	                     nr-DL-PRS-ResourceSetID-r16
	
	
	

	                     nr-UE-RxTxTimeDiff-r16
	Present. Any value acceptable.
	
	

	                     nr-AdditionalPathList-r16
	
	
	

	                     nr-TimeStamp-r16
	
	
	

	                     nr-TimingQuality-r16
	
	
	

	                     nr-DL-PRS-RSRP-Result-r16
	
	
	

	                     nr-Multi-RTT-AdditionalMeasurements-r16
	
	
	

	                     }
	
	
	

	                     NR-Multi-RTT-MeasElement-r16[2] SEQUENCE {
	
	entry 2
	

	                     dl-PRS-ID-r16
	INTEGER (0..255)
	
	

	                     nr-PhysCellID-r16
	
	
	

	                     nr-CellGlobalID-r16
	
	
	

	                     nr-ARFCN-r16
	
	
	

	                     nr-DL-PRS-ResourceID-r16
	
	
	

	                     nr-DL-PRS-ResourceSetID-r16
	
	
	

	                     nr-UE-RxTxTimeDiff-r16
	Present. Any value acceptable.
	
	

	                     nr-AdditionalPathList-r16
	
	
	

	                     nr-TimeStamp-r16
	
	
	

	                     nr-TimingQuality-r16
	
	
	

	                     nr-DL-PRS-RSRP-Result-r16
	
	
	

	
	
	
	

	                     nr-Multi-RTT-AdditionalMeasurements-r16
	
	
	

	                     }
	
	
	

	                   }
	
	
	

	                   nr-NTA-Offset-r16
	
	
	

	                 }
	
	
	

	                 nr-Multi-RTT-Error-r16
	
	
	

	               }
	
	
	

	               nr-DL-AoD-ProvideLocationInformation-r16
	Not present
	
	

	             }
	
	
	

	           }
	
	
	

	         }
	
	
	

	       }
	
	
	

	     }
	
	
	

	   }
	
	
	

	}
	
	
	



15.2.2.5	Test requirement
Table 15.2.2.5-1 and Table 15.2.2.5-2 define the primary level settings not including the test tolerances for the test.
Table 15.2.2.5-1: General test parameters
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Active cell
	
	1, 2, 3
	Cell 1
	Cell 1 is the PCell in NR-Multi-RTT-ProvideAssistanceData [49].

	Neighbour cell
	
	1, 2, 3
	Cell 2
	Cell 2 is a neighbour cell in NR-Multi-RTT-ProvideAssistanceData [49].

	RF Channel Number
	
	1, 2, 3
	1
	For Cell 1

	RF Channel Number
	
	1, 2, 3
	2
	For Cell 2

	BWchannel
	MHz
	1
	10: NRB,c = 52
	

	
	
	2
	10: NRB,c = 52
	

	
	
	3
	40: NRB,c = 106
	

	SSB configuration
	
	1
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.2 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	Measurement gap
	
	1, 2, 3
	GP#24 or GP#0 Note 1
	

	CP length
	
	1, 2, 3
	Normal
	

	DRX
	
	1, 2, 3
	OFF
	

	Time offset between serving and neighbour cells
	s
	1, 2, 3
	3
	Synchronous cells

	T1
	s
	1, 2, 3
	5
	

	T2
	s
	1, 2, 3
	10
	

	Note 1:	GP#24 is configured if UE supports MG#24, otherwise GP#0 is configured.



Table 15.2.2.5-2: Cell specific test parameters
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1
	CR.1.1 FDD
	N/A

	
	
	2
	CR.1.1 TDD
	

	
	
	3
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	
	1
	CCR.1.1 FDD
	N/A

	
	
	2
	CCR.1.1 TDD
	

	
	
	3
	CCR.2.1 TDD
	

	OCNG Patterns
	
	1, 2, 3
	OP.1
	OP.1

	TRS Configuration
	
	1
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	

	
	
	3
	TRS.1.2 TDD
	

	Initial BWP configuration
	
	1, 2, 3
	DLBWP.0.1 ULBWP.0.1
	N/A

	Active DL BWP configuration
	
	1, 2, 3
	DLBWP.1.1
	N/A

	Active UL BWP configuration
	
	1, 2, 3
	ULBWP.1.1
	N/A

	PRS configuration
	
	1
	PRS.1.2 FR1
	PRS.1.2 FR1

	
	
	2
	PRS.1.2 FR1
	PRS.1.2 FR1

	
	
	3
	PRS.2.2 FR1
	PRS.2.2 FR1

	PRS muting info
	
	1, 2, 3
	‘10’
	‘01’

	SRS configuration
	
	1
	POS-SRS.1
	N/A

	
	
	2
	POS-SRS.1
	N/A

	
	
	3
	POS-SRS.2
	N/A

	 Note 2
	dBm/SCS
	1
	-98

	
	
	2
	-98

	
	
	3
	-95

	 Note 2
	dBm/15 kHz
	1
	-98

	
	
	2
	

	
	
	3
	

	PRS 
	dB
	1
	-Infinity
	-3
	-Infinity
	-13

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	PRS 
	dB
	1
	-Infinity
	-3
	-Infinity
	-13

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	PRS-RSRP Note 3
	dBm/SCS kHz
	1
	-Infinity
	-101
	-Infinity
	-111

	
	
	2
	-Infinity
	-101
	-Infinity
	-111

	
	
	3
	-Infinity
	-98
	-Infinity
	-108

	Io
	dBm/9.36 MHz
	1
	N/A
	-68.28
	N/A
	-69.63

	
	dBm/9.36 MHz
	2
	
	-68.28
	
	-69.63

	
	dBm/38.16 MHz
	3
	
	-62.19
	
	-63.54

	Propagation Condition
	
	1, 2, 3
	AWGN

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
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  to be fulfilled.
Note 3:	PRS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE Rx-Tx time difference measurement period fulfils the requirements specified in clause 15.2.2.2.
The response time is 20s plus test tolerance. The response time is equal to the LPP time IE value plus the test tolerance. The LPP time IE value is derived from the Rx-Tx measurement period plus T, where T = 50 ms, giving a value of 19570 ms assuming durationOfPRS-ProcessingSymbols-r16 is 0.125 ms and durationOfPRS-ProcessingSymbolsInEveryTms is 1280 ms. This is rounded up to the next allowed LPP value of 20 seconds. The RSTD measurement reporting delay in the test is derived from the following expression,  the parameters specified in clause 15.2.1.3.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
15.2.3	UE Rx-Tx time difference measurement period for single positioning frequency layer in FR2 SA
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD
- Test tolerance are not added in and analysis is missing
- SRS-config is missing
15.2.3.1	Test purpose
The purpose of the test is to verify that the UE Rx-Tx measurement period meets the requirements specified in TS 38.133 [50] clause 9.9.4.5 in AWGN propagation condition in FR2 in standalone scenario when single positioning frequency layer is configured.
15.2.3.2	Test applicability
This test applies to all types of NR UE release 16 onwards that supports Multi-RTT positioning.
15.2.3.3	Minimum conformance requirements
Same as defined in clause 15.2.1.3.
15.2.3.4	Test description
[bookmark: OLE_LINK12]The supported test configurations in listed in Table 15.2.3.4-1.
Table 15.2.3.4-1: Test Configurations
	Test Configuration
	Description

	1
	120 kHz SSB and PRS SCS, 100 MHz bandwidth, TDD duplex mode



15.2.3.4.1	Initial conditions
Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [45] clause 4.3.1.
Channel bandwidth to be tested: are specified in Table 15.2.3.4-1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.14. 
2.	The general test parameter settings are set up according to Table 15.2.3.5-1 and Table 15.2.3.5-2.
3.	Propagation conditions are set according to clause 4.14.2.
4.	Message contents are defined in clause 15.2.3.4.3.
5.	There are two cells in the test: PCell (Cell 1) and a neighbour cell (Cell 2). All cells are on the same RF channel in FR2.
15.2.3.4.2	Test procedure
Same as defined in clause 15.2.1.4.2.
15.2.3.4.3	Message contents
Table 15.2.3.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: 38.509 [44] clause 6.6

	Information Element
	Value/remark
	Comment
	Condition

	UE Positioning Technology
	0 0 0 0 0 1 1 0
	Multi-RTT
	



Table 15.2.3.4.3-2: RRCReconfiguration
	Derivation Path: TS 38.508-1 [45],, table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      radioBearerConfig
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup SEQUENCE {
	CellGroupConfig
	
	

	          spCellConfig SEQUENCE {
	
	
	

	            spCellConfigDedicated SEQUENCE {
	
	
	

	              uplinkConfig SEQUENCE {
	
	
	

	                initialUplinkBWP SEQUENCE {
	
	
	

	                  srs-Config CHOICE {
	
	
	

	                    setup
	As defined in Table 15.2.3.4.3-3
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 15.2.3.4.3-3: SRS-Config (Table 15.2.3.4.3-2)
	Derivation Path: TS 38.508-1 [45], Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	SRS-Config ::= SEQUENCE {
	
	
	

	 FFS
	FFS
	
	

	}
	
	
	



Table 15.2.3.4.3-4: LPP Request Capabilities
	Information Element
	Value/remark

	nr-Multi-RTT-RequestCapabilities-r16
	TRUE



Table 15.2.3.4.3-5: LPP RequestLocationInformation
	Derivation Path: 37.355 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
	42+TT
	TT analysis is missing.
	

	                   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
	Not present
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not Present
	
	

	            sensor-RequestLocationInformation-r13
	Not present
	
	

	            tbs-RequestLocationInformation-r13
	Not present
	
	

	            wlan-RequestLocationInformation-r13
	Not present
	
	

	            bt-RequestLocationInformation-r13
	Not present
	
	

	            nr-ECID-RequestLocationInformation-r16
	Not present
	
	

	            nr-Multi-RTT-RequestLocationInformation-r16 SEQUENCE {
	
	
	

	              nr-UE-RxTxTimeDiffMeasurementInfoRequest-r16
	Not present
	
	

	              nr-RequestedMeasurements-r16
	bit 0 = 1 (prsrsrpReq)
	
	

	              nr-AssistanceAvailability-r16
	FALSE
	
	

	              nr-Multi-RTT-ReportConfig-r16 SEQUENCE {
	
	
	

	               maxDL-PRS-RxTxTimeDiffMeasPerTRP-r16
	Not present
	
	

	               timingReportingGranularityFactor-r16
	Not present
	
	

	              }
	
	
	

	              additionalPaths-r16
	Not present
	
	

	            }
	
	
	

	            nr-DL-AoD-RequestLocationInformation-r16
	Not present
	
	

	            nr-DL-TDOA-RequestLocationInformation-r16
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 15.2.3.4.3-6: LPP ProvideAssistanceData
	Derivation Path: 37.355 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
	Not present
	
	

	            epdu-Provide-AssistanceData
	Not present
	
	

	            sensor-ProvideAssistanceData-r15
	Not present
	
	

	            tbs-ProvideAssistanceData-r15
	Not present
	
	

	            wlan-ProvideAssistanceData-r15
	Not present
	
	

	            nr-Multi-RTT-ProvideAssistanceData-r16 SEQUENCE {
	
	
	

	                 nr-DL-PRS-AssistanceData
	As defined in Table 15.2.3.4.3-7
	
	

	                 nr-SelectedDL-PRS-IndexList-r16
	Not present
	
	

	                 nr-Multi-RTT-Error-r16
	Not present
	
	

	            }
	
	
	

	            nr-DL-AoD-ProvideAssistanceData-r16
	Not present
	
	

	            nr-DL-TDOA-ProvideAssistanceData-r16
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 15.2.3.4.3-7: NR-DL-PRS-AssistanceData
	Derivation Path: 37.355 clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

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

	  nr-DL-PRS-ReferenceInfo-r16 SEQUENCE {
	
	
	

	    dl-PRS-ID-r16
	0
	
	

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

	    nr-DL-PRS-ResourceSetID-r16
	Not present
	
	

	  }
	
	
	

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

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

	      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

	        dl-PRS-SubcarrierSpacing-r16
	kHz120
	
	

	        dl-PRS-ResourceBandwidth-r16
	1
	24 PRBs
	

	        dl-PRS-StartPRB-r16
	0
	
	

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

	        dl-PRS-CombSizeN-r16
	n2
	
	

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

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

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

	          dl-PRS-ID-r16
	0
	
	

	          nr-PhysCellID-r16
	Cell 1
	
	

	          nr-CellGlobalID-r16
	Cell 1
	
	

	          nr-ARFCN-r16
	Cell 1
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	0
	
	

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

	          nr-DL-PRS-Info-r16
	As specified in Table 15.2.3.4.3-8
	
	

	        }
	
	
	

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

	          dl-PRS-ID-r16
	1
	
	

	          nr-PhysCellID-r16
	Cell 2
	
	

	          nr-CellGlobalID-r16
	Cell 2
	
	

	          nr-ARFCN-r16
	Cell 2
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

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

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

	          nr-DL-PRS-Info-r16
	As specified in Table 15.2.3.4.3-8
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	



Table 15.2.3.4.3-8: NR-DL-PRS-Info
	Derivation Path: 37.355 clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

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

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

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

	      nr-DL-PRS-ResourceSetID-r16
	0
	
	

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

	        scs120-r16 CHOICE {
	
	
	

	          n160-r16
	80
	
	

	        }
	
	
	

	      dl-PRS-ResourceRepetitionFactor-r16
	n2
	
	

	      dl-PRS-ResourceTimeGap-r16
	s1
	
	

	      dl-PRS-NumSymbols-r16
	n4
	
	

	      dl-PRS-MutingOption1-r16 CHOICE {
	
	
	

	          po2-r16
	10
	
	Cell 1

	
	01
	
	Cell 2

	        }
	
	
	

	      }
	
	
	

	      dl-PRS-MutingOption2-r16
	Not present
	
	

	      dl-PRS-ResourcePower-r16
	27
	
	

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

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

	          nr-DL-PRS-ResourceID-r16
	0
	
	

	          dl-PRS-SequenceID-r16
	0
	
	

	          dl-PRS-CombSizeN-AndReOffset-r16 CHOICE {
	
	
	

	            n4-r16
	0
	
	

	          }
	
	
	

	          dl-PRS-ResourceSlotOffset-r16
	0
	
	

	          dl-PRS-ResourceSymbolOffset-r16
	0
	
	

	          dl-PRS-QCL-Info-r16
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 15.2.3.4.3-9: LPP ProvideLocation Information
	Derivation Path: 37.355 clause 6.5.12

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
	Not present
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	               sensor-ProvideLocationInformation-r13
	Not present
	
	

	               tbs-ProvideLocationInformation-r13
	Not present
	
	

	               wlan-ProvideLocationInformation-r13
	Not present
	
	

	               bt-ProvideLocationInformation-r13
	Not present
	
	

	               nr-ECID-ProvideLocationInformation-r16
	Not present
	
	

	               nr-Multi-RTT-ProvideLocationInformation-r16 SEQUENCE {
	
	
	

	                 nr-Multi-RTT-SignalMeasurementInformation-r16 SEQUENCE {
	
	
	

	                   nr-Multi-RTT-MeasList-r16 SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-Multi-RTT-MeasElement-r16  {
	2 entries
	
	

	                     NR-Multi-RTT-MeasElement-r16[1] SEQUENCE {
	
	entry 1
	

	                     dl-PRS-ID-r16
	INTEGER (0..255)
	
	

	                     nr-PhysCellID-r16
	
	
	

	                     nr-CellGlobalID-r16
	
	
	

	                     nr-ARFCN-r16
	
	
	

	                     nr-DL-PRS-ResourceID-r16
	
	
	

	                     nr-DL-PRS-ResourceSetID-r16
	
	
	

	                     nr-UE-RxTxTimeDiff-r16
	Present. Any value acceptable.
	
	

	                     nr-AdditionalPathList-r16
	
	
	

	                     nr-TimeStamp-r16
	
	
	

	                     nr-TimingQuality-r16
	
	
	

	                     nr-DL-PRS-RSRP-Result-r16
	
	
	

	                     nr-Multi-RTT-AdditionalMeasurements-r16
	
	
	

	                     }
	
	
	

	                     NR-Multi-RTT-MeasElement-r16[2] SEQUENCE {
	
	entry 2
	

	                     dl-PRS-ID-r16
	INTEGER (0..255)
	
	

	                     nr-PhysCellID-r16
	
	
	

	                     nr-CellGlobalID-r16
	
	
	

	                     nr-ARFCN-r16
	
	
	

	                     nr-DL-PRS-ResourceID-r16
	
	
	

	                     nr-DL-PRS-ResourceSetID-r16
	
	
	

	                     nr-UE-RxTxTimeDiff-r16
	Present. Any value acceptable.
	
	

	                     nr-AdditionalPathList-r16
	
	
	

	                     nr-TimeStamp-r16
	
	
	

	                     nr-TimingQuality-r16
	
	
	

	                     nr-DL-PRS-RSRP-Result-r16
	
	
	

	
	
	
	

	                     nr-Multi-RTT-AdditionalMeasurements-r16
	
	
	

	                     }
	
	
	

	                   }
	
	
	

	                   nr-NTA-Offset-r16
	
	
	

	                 }
	
	
	

	                 nr-Multi-RTT-Error-r16
	
	
	

	               }
	
	
	

	               nr-DL-AoD-ProvideLocationInformation-r16
	Not present
	
	

	             }
	
	
	

	           }
	
	
	

	         }
	
	
	

	       }
	
	
	

	     }
	
	
	

	   }
	
	
	

	}
	
	
	



15.2.3.5	Test requirement
[bookmark: OLE_LINK11]Table 15.2.3.5-1 and Table 15.2.3.5-2 define the primary level settings not including the test tolerances for the test.
Table 15.2.3.5-1: General test parameters
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Active cell
	
	1
	Cell 1
	Cell 1 is the PCell in NR-Multi-RTT-ProvideAssistanceData [49].

	Neighbour cell
	
	1
	Cell 2
	Cell 2 is a neighbour cell in NR-Multi-RTT-ProvideAssistanceData [49].

	RF Channel Number
	
	1
	1
	For both Cell 1 and Cell 2

	BWchannel
	MHz
	1
	100: NRB,c = 66
	

	SSB configuration
	
	1
	SSB.2 FR2
	

	SMTC configuration
	
	1
	SMTC.1
	

	Measurement gap
	
	1
	GP#24 or GP#13 Note 1
	

	CP length
	
	1
	Normal
	

	DRX
	
	1
	OFF
	

	Time offset between serving and neighbour cells
	s
	1
	3
	Synchronous cells

	T1
	s
	1
	5
	

	T2
	s
	1
	20
	

	NOTE 1:	GP#24 is configured if UE supports MG#24, otherwise GP#13 is configured.



Table 15.2.3.5-2: Cell specific test parameters
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	AoA setup
	
	1
	Setup 1 as specified in clause A.3.15

	Beam AssumptionNote 7
	
	1
	Rough
	Rough

	TDD configuration
	
	1
	TDDConf.3.1
	TDDConf.3.1

	PDSCH RMC configuration
	
	1
	SR.3.1 TDD
	N/A

	RMSI CORESET RMC configuration
	
	1
	CR.3.1 TDD
	N/A

	Dedicated CORESET RMC configuration
	
	1
	CCR.3.1 TDD
	N/A

	OCNG Patterns
	
	1
	OP.1
	OP.1

	TRS Configuration
	
	1
	TRS.2.1 TDD
	N/A

	Initial BWP configuration
	
	1
	DLBWP.0.1 ULBWP.0.1
	N/A

	Active DL BWP configuration
	
	1
	DLBWP.1.1
	N/A

	Active UL BWP configuration
	
	1
	ULBWP.1.1
	N/A

	PRS configuration
	
	1
	PRS.1.1 FR2
	PRS.1.1 FR2

	PRS muting info
	
	1
	‘10’
	‘01’

	SRS configuration
	
	1
	POS-SRS.3
	N/A

	 Note 2
	dBm/SCS
	1
	-89

	 Note 2
	dBm/15 kHz
	1
	-98

	PRS 
	dB
	1
	-Infinity
	-2.41
	-Infinity
	-12.12

	PRS 
	dB
	1
	-Infinity
	-2
	-Infinity
	-10

	PRS-RSRP Note 3
	dBm/SCS kHz
	1
	-Infinity
	-91
	-Infinity
	-99

	Io
	dBm/95.04 MHz
	1
	N/A
	-57.63
	N/A
	-57.63

	Propagation Condition
	
	1
	AWGN

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
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  to be fulfilled.
Note 3:	PRS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	PRS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 6:	As observed with 0 dBi gain antenna at the centre of the quiet zone
Note 7:	Information about types of UE beam is given in TS 38.133 [50] B.2.1.3, and does not limit UE implementation or test system implementation



The UE Rx-Tx time difference measurement period fulfils the requirements specified in clause 15.2.3.3.
The response time is 42s plus test tolerance. The response time is equal to the LPP time IE value plus the test tolerance. The LPP time IE value is derived from the Rx-Tx measurement period plus T, where T = 50 ms, giving a value of 41280 ms assuming durationOfPRS-ProcessingSymbols-r16 is 0.125 ms and durationOfPRS-ProcessingSymbolsInEveryTms is 1280 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,  the parameters specified in clause 15.2.3.3.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
15.2.4	UE Rx-Tx time difference measurement period for dual positioning frequency layer in FR2 SA
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD
- Test tolerance are not added in and analysis is missing
- SRS-config is missing
15.2.4.1	Test purpose
The purpose of the test is to verify that the UE Rx-Tx measurement period meets the requirements specified in TS 38.133 [50] clause 9.9.4.5 in AWGN propagation condition in FR2 in standalone scenario when dual positioning frequency layers are configured.
15.2.4.2	Test applicability
This test applies to all types of NR UE release 16 onwards that supports Multi-RTT positioning.
15.2.4.3	Minimum conformance requirements
Same as defined in clause 15.2.1.3.
15.2.4.4	Test description
The supported test configurations in listed in Table 15.2.4.4-1.
Table 15.2.4.4-1: Test Configurations
	Test Configuration
	Description

	1
	120 kHz SSB and PRS SCS, 100 MHz bandwidth, TDD duplex mode



15.2.4.4.1	Initial conditions
Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: Low Range for Cell 1 and High Range for Cell2, as defined in TS 38.508-1 [45] clause 4.3.1.
Channel bandwidth to be tested: are specified in Table 15.2.4.4-1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.14. 
2.	The general test parameter settings are set up according to Table 15.2.4.5-1 and Table 15.2.4.5-2.
3.	Propagation conditions are set according to clause 4.14.2.
4.	Message contents are defined in clause 15.2.4.4.3.
5.	There are two cells in the test: PCell (Cell 1) and a neighbour cell (Cell 2). Cell 1 and Cell2 are on different RF channels in FR2.
15.2.4.4.2	Test procedure
Same as defined in clause 15.2.1.4.2.
15.2.4.4.3	Message contents
Table 15.2.4.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: 38.509 [44] clause 6.6

	Information Element
	Value/remark
	Comment
	Condition

	UE Positioning Technology
	0 0 0 0 0 1 1 0
	Multi-RTT
	



Table 15.2.4.4.3-2: RRCReconfiguration
	Derivation Path: TS 38.508-1 [45],, table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      radioBearerConfig
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup SEQUENCE {
	CellGroupConfig
	
	

	          spCellConfig SEQUENCE {
	
	
	

	            spCellConfigDedicated SEQUENCE {
	
	
	

	              uplinkConfig SEQUENCE {
	
	
	

	                initialUplinkBWP SEQUENCE {
	
	
	

	                  srs-Config CHOICE {
	
	
	

	                    setup
	As defined in Table 15.2.4.4.3-3
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 15.2.4.4.3-3: SRS-Config (Table 15.2.4.4.3-2)
	Derivation Path: TS 38.508-1 [45], Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	SRS-Config ::= SEQUENCE {
	
	
	

	 FFS
	
	
	

	}
	
	
	



Table 15.2.4.4.3-4: LPP Request Capabilities
	Information Element
	Value/remark

	nr-Multi-RTT-RequestCapabilities-r16
	TRUE



Table 15.2.4.4.3-5: LPP RequestLocationInformation
	Derivation Path: 37.355 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
	82+TT
	TT analysis is missing.
	

	                   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
	Not present
	
	

	            ecid-RequestLocationInformation
	Not present
	
	

	            epdu-RequestLocationInformation
	Not Present
	
	

	            sensor-RequestLocationInformation-r13
	Not present
	
	

	            tbs-RequestLocationInformation-r13
	Not present
	
	

	            wlan-RequestLocationInformation-r13
	Not present
	
	

	            bt-RequestLocationInformation-r13
	Not present
	
	

	            nr-ECID-RequestLocationInformation-r16
	Not present
	
	

	            nr-Multi-RTT-RequestLocationInformation-r16 SEQUENCE {
	
	
	

	              nr-UE-RxTxTimeDiffMeasurementInfoRequest-r16
	Not present
	
	

	              nr-RequestedMeasurements-r16
	bit 0 = 1 (prsrsrpReq)
	
	

	              nr-AssistanceAvailability-r16
	FALSE
	
	

	              nr-Multi-RTT-ReportConfig-r16 SEQUENCE {
	
	
	

	               maxDL-PRS-RxTxTimeDiffMeasPerTRP-r16
	Not present
	
	

	               timingReportingGranularityFactor-r16
	Not present
	
	

	              }
	
	
	

	              additionalPaths-r16
	Not present
	
	

	            }
	
	
	

	            nr-DL-AoD-RequestLocationInformation-r16
	Not present
	
	

	            nr-DL-TDOA-RequestLocationInformation-r16
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 15.2.4.4.3-6: LPP ProvideAssistanceData
	Derivation Path: 37.355 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
	Not present
	
	

	            epdu-Provide-AssistanceData
	Not present
	
	

	            sensor-ProvideAssistanceData-r15
	Not present
	
	

	            tbs-ProvideAssistanceData-r15
	Not present
	
	

	            wlan-ProvideAssistanceData-r15
	Not present
	
	

	            nr-Multi-RTT-ProvideAssistanceData-r16 SEQUENCE {
	
	
	

	                 nr-DL-PRS-AssistanceData
	As defined in Table 15.2.4.4.3-7
	
	

	                 nr-SelectedDL-PRS-IndexList-r16
	Not present
	
	

	                 nr-Multi-RTT-Error-r16
	Not present
	
	

	            }
	
	
	

	            nr-DL-AoD-ProvideAssistanceData-r16
	Not present
	
	

	            nr-DL-TDOA-ProvideAssistanceData-r16
	Not present
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	

	}
	
	
	



Table 15.2.4.4.3-7: NR-DL-PRS-AssistanceData
	Derivation Path: 37.355 clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

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

	  nr-DL-PRS-ReferenceInfo-r16 SEQUENCE {
	
	
	

	    dl-PRS-ID-r16
	0
	
	

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

	    nr-DL-PRS-ResourceSetID-r16
	Not present
	
	

	  }
	
	
	

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

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

	      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

	        dl-PRS-SubcarrierSpacing-r16
	kHz120
	
	

	        dl-PRS-ResourceBandwidth-r16
	1
	24 PRBs
	

	        dl-PRS-StartPRB-r16
	0
	
	

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

	        dl-PRS-CombSizeN-r16
	n2
	
	

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

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

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

	          dl-PRS-ID-r16
	0
	
	

	          nr-PhysCellID-r16
	Cell 1
	
	

	          nr-CellGlobalID-r16
	Cell 1
	
	

	          nr-ARFCN-r16
	Cell 1
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

	          nr-DL-PRS-ExpectedRSTD-r16
	0
	
	

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

	          nr-DL-PRS-Info-r16
	As specified in Table 15.2.4.4.3-8
	
	

	        }
	
	
	

	      }
	
	
	

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

	      nr-DL-PRS-PositioningFrequencyLayer-r16 SEQUENCE {
	
	
	

	        dl-PRS-SubcarrierSpacing-r16
	kHz120
	
	

	        dl-PRS-ResourceBandwidth-r16
	1
	24 PRBs
	

	        dl-PRS-StartPRB-r16
	0
	
	

	        dl-PRS-PointA-r16
	absoluteFrequencyPointA as defined for the DL frequency of the Cell 2
	
	

	        dl-PRS-CombSizeN-r16
	n2
	
	

	        dl-PRS-CyclicPrefix-r16
	normal
	
	

	      }
	
	
	

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

	        NR-DL-PRS-AssistanceDataPerTRP-r16[1] SEQUENCE {
	
	entry 1
	Cell 2

	          dl-PRS-ID-r16
	1
	
	

	          nr-PhysCellID-r16
	Cell 2
	
	

	          nr-CellGlobalID-r16
	Cell 2
	
	

	          nr-ARFCN-r16
	Cell 2
	
	

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

	            sfn-Offset-r16
	0
	
	

	            integerSubframeOffset-r16
	0
	
	

	          }
	
	
	

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

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

	          nr-DL-PRS-Info-r16
	As specified in Table 15.2.4.4.3-8
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	 }
	
	
	



Table 15.2.4.4.3-8: NR-DL-PRS-Info
	Derivation Path: 37.355 clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

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

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

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

	      nr-DL-PRS-ResourceSetID-r16
	0
	
	

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

	        scs120-r16 CHOICE {
	
	
	

	          n160-r16
	80
	
	

	        }
	
	
	

	      dl-PRS-ResourceRepetitionFactor-r16
	n2
	
	

	      dl-PRS-ResourceTimeGap-r16
	s1
	
	

	      dl-PRS-NumSymbols-r16
	n4
	
	

	      dl-PRS-MutingOption1-r16 SEQUENCE {
	
	
	

	        dl-prs-MutingBitRepetitionFactor-r16
	Not present
	
	

	        nr-option1-muting-r16 CHOICE {
	
	
	

	          po2-r16
	10
	
	Cell 1

	          po2-r16
        }
	01
	
	Cell 2

	
	
	
	

	      }
	
	
	

	      dl-PRS-MutingOption2-r16
	Not present
	
	

	      dl-PRS-ResourcePower-r16
	27
	
	

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

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

	          nr-DL-PRS-ResourceID-r16
	0
	
	

	          dl-PRS-SequenceID-r16
	0
	
	

	          dl-PRS-CombSizeN-AndReOffset-r16 CHOICE {
	
	
	

	            n4-r16
	0
	
	

	          }
	
	
	

	          dl-PRS-ResourceSlotOffset-r16
	0
	
	

	          dl-PRS-ResourceSymbolOffset-r16
	0
	
	

	          dl-PRS-QCL-Info-r16
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 15.2.4.4.3-9: LPP ProvideLocation Information
	Derivation Path: 37.355 clause 6.5.12

	Information Element
	Value/remark
	Comment
	Condition

	LPP-Message ::= SEQUENCE {
	
	
	

	 transactionID SEQUENCE {
	
	
	

	      initiator
	locationServer
	
	

	      transactionNumber
	1
	
	

	 }
	
	
	

	 endTransaction
	TRUE
	
	

	 sequenceNumber
	(0..255)
	
	

	 acknowledgement 
	
	
	

	 lpp-MessageBody CHOICE {
	
	
	

	  c1 CHOICE {
	
	
	

	   provideLocationInformation SEQUENCE {
	
	
	

	     criticalExtensions CHOICE {
	
	
	

	        c1 CHOICE {
	
	
	

	             provideLocationInformation-r9 SEQUENCE {
	
	
	

	               commonIEsProvideLocationInformation
	Not present.
	
	

	               a-gnss-ProvideLocationInformation
	Not present
	
	

	               otdoa-ProvideLocationInformation
	Not present
	
	

	               ecid-ProvideLocationInformation
	Not present
	
	

	               epdu-ProvideLocationInformation
	Not present
	
	

	               sensor-ProvideLocationInformation-r13
	Not present
	
	

	               tbs-ProvideLocationInformation-r13
	Not present
	
	

	               wlan-ProvideLocationInformation-r13
	Not present
	
	

	               bt-ProvideLocationInformation-r13
	Not present
	
	

	               nr-ECID-ProvideLocationInformation-r16
	Not present
	
	

	               nr-Multi-RTT-ProvideLocationInformation-r16 SEQUENCE {
	
	
	

	                 nr-Multi-RTT-SignalMeasurementInformation-r16 SEQUENCE {
	
	
	

	                   nr-Multi-RTT-MeasList-r16 SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-Multi-RTT-MeasElement-r16  {
	2 entries
	
	

	                     NR-Multi-RTT-MeasElement-r16[1] SEQUENCE {
	
	entry 1
	

	                     dl-PRS-ID-r16
	INTEGER (0..255)
	
	

	                     nr-PhysCellID-r16
	
	
	

	                     nr-CellGlobalID-r16
	
	
	

	                     nr-ARFCN-r16
	
	
	

	                     nr-DL-PRS-ResourceID-r16
	
	
	

	                     nr-DL-PRS-ResourceSetID-r16
	
	
	

	                     nr-UE-RxTxTimeDiff-r16
	Present. Any value acceptable.
	
	

	                     nr-AdditionalPathList-r16
	
	
	

	                     nr-TimeStamp-r16
	
	
	

	                     nr-TimingQuality-r16
	
	
	

	                     nr-DL-PRS-RSRP-Result-r16
	
	
	

	                     nr-Multi-RTT-AdditionalMeasurements-r16
	
	
	

	                     }
	
	
	

	                     NR-Multi-RTT-MeasElement-r16[2] SEQUENCE {
	
	entry 2
	

	                     dl-PRS-ID-r16
	INTEGER (0..255)
	
	

	                     nr-PhysCellID-r16
	
	
	

	                     nr-CellGlobalID-r16
	
	
	

	                     nr-ARFCN-r16
	
	
	

	                     nr-DL-PRS-ResourceID-r16
	
	
	

	                     nr-DL-PRS-ResourceSetID-r16
	
	
	

	                     nr-UE-RxTxTimeDiff-r16
	Present. Any value acceptable.
	
	

	                     nr-AdditionalPathList-r16
	
	
	

	                     nr-TimeStamp-r16
	
	
	

	                     nr-TimingQuality-r16
	
	
	

	                     nr-DL-PRS-RSRP-Result-r16
	
	
	

	
	
	
	

	                     nr-Multi-RTT-AdditionalMeasurements-r16
	
	
	

	                     }
	
	
	

	                   }
	
	
	

	                   nr-NTA-Offset-r16
	
	
	

	                 }
	
	
	

	                 nr-Multi-RTT-Error-r16
	
	
	

	               }
	
	
	

	               nr-DL-AoD-ProvideLocationInformation-r16	
	Not present
	
	

	             }
	
	
	

	           }
	
	
	

	         }
	
	
	

	       }
	
	
	

	     }
	
	
	

	   }
	
	
	

	}
	
	
	



15.2.4.5	Test requirement
Table 15.2.4.5-1 and Table 15.2.4.5-2 define the primary level settings not including the test tolerances for the test.
Table 15.2.4.5-1: General test parameters
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Active cell
	
	1
	Cell 1
	Cell 1 is the PCell in NR-Multi-RTT-ProvideAssistanceData [49].

	Neighbour cell
	
	1
	Cell 2
	Cell 2 is a neighbour cell in NR-Multi-RTT-ProvideAssistanceData [49].

	[bookmark: _Hlk72792117]RF Channel Number
	
	1
	1
	For Cell 1

	RF Channel Number
	
	1
	2
	For Cell 2

	BWchannel
	MHz
	1
	100: NRB,c = 66
	

	SSB configuration
	
	1
	SSB.2 FR2
	

	SMTC configuration
	
	1
	SMTC.1
	

	Measurement gap
	
	1
	GP#24 or GP#13 Note 1
	

	CP length
	
	1
	Normal
	

	DRX
	
	1
	OFF
	

	Time offset between serving and neighbour cells
	s
	1
	3
	Synchronous cells

	T1
	s
	1
	5
	

	T2
	s
	1
	20
	

	Note 1:	GP#24 is configured if UE supports MG#24, otherwise GP#13 is configured.



Table 15.2.4.5-2: Cell specific test parameters
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	AoA setup
	
	1
	Setup 1 as specified in clause A.3.15

	Beam AssumptionNote 7
	
	1
	Rough
	Rough

	TDD configuration
	
	1
	TDDConf.3.1
	TDDConf.3.1

	PDSCH RMC configuration
	
	1
	SR.3.1 TDD
	N/A

	RMSI CORESET RMC configuration
	
	1
	CR.3.1 TDD
	N/A

	Dedicated CORESET RMC configuration
	
	1
	CCR.3.1 TDD
	N/A

	OCNG Patterns
	
	1
	OP.1
	OP.1

	TRS Configuration
	
	1
	TRS.2.1 TDD
	N/A

	Initial BWP configuration
	
	1
	DLBWP.0.1 ULBWP.0.1
	N/A

	Active DL BWP configuration
	
	1
	DLBWP.1.1
	N/A

	Active UL BWP configuration
	
	1
	ULBWP.1.1
	N/A

	PRS configuration
	
	1
	PRS.1.1 FR2
	PRS.1.1 FR2

	PRS muting info
	
	1
	‘10’
	‘01’

	SRS configuration
	
	1
	POS-SRS.3
	N/A

	 Note 2
	dBm/SCS
	1
	-89

	 Note 2
	dBm/15 kHz
	1
	-98

	PRS 
	dB
	1
	-Infinity
	-2.41
	-Infinity
	-12.12

	PRS 
	dB
	1
	-Infinity
	-2
	-Infinity
	-10

	PRS-RSRP Note 3
	dBm/SCS kHz
	1
	-Infinity
	-91
	-Infinity
	-99

	Io
	dBm/95.04 MHz
	1
	N/A
	-57.89
	N/A
	-59.60

	Propagation Condition
	
	1
	AWGN

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
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  to be fulfilled.
Note 3:	PRS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	PRS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 6:	As observed with 0 dBi gain antenna at the centre of the quiet zone
Note 7:	Information about types of UE beam is given in TS 38.133 [50] B.2.1.3, and does not limit UE implementation or test system implementation



The UE Rx-Tx time difference measurement period fulfils the requirements specified in clause 15.2.4.2.
The response time is 82s plus test tolerance. The response time is equal to the LPP time IE value plus the test tolerance. The LPP time IE value is derived from the Rx-Tx measurement period plus T, where T = 50 ms, giving a value of 81010 ms assuming durationOfPRS-ProcessingSymbols-r16 is 0.125 ms and durationOfPRS-ProcessingSymbolsInEveryTms is 1280 ms. This is rounded up to the next allowed LPP value of 82 seconds. The RSTD measurement reporting delay in the test is derived from the following expression,  the parameters specified in clause 15.2.1.3.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
[bookmark: _Toc27482808][bookmark: _Toc68184065]16	NR PRS-RSRP measurement requirements
[bookmark: _Toc27482809][bookmark: _Toc68184066]16.1	General
This clause defines the minimum performance requirements for NR UEs capable of PRS-RSRP measurements.
16.2	NR PRS-RSRP measurement period test cases
16.2.1	PRS-RSRP measurement period test case for single positioning frequency layer in FR1 SA
Editor's note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The TT analysis is FFS.
-	The test applicability has not been added to TS 37.571-3
-	The test procedure is FFS
-	The message contents need to be completed
-	The test requirements contain values in [.].
16.2.1.1	Test purpose
The purpose of the test is to verify that the PRS-RSP measurement meets the requirements specified in TS 38.133 [50] Clause 9.9.2 in an environment with AWGN propagation conditions in FR1 in standalone scenario when single positioning frequency layer is configured.
16.2.1.2	Test applicability
This test applies to all types of NR UE release 16 onwards that supports DL-TDOA positioning and PRS-RSRP measurements in FR1.
16.2.1.3	Minimum conformance requirements
FFS.
16.2.1.4	Test description
16.2.1.4.1	Initial conditions
The test is defined with three possible Test Configurations. In the case that the UE supports more than one of these Test Configurations, then the UE is only required to be tested in one of the Test Configurations, chosen by the UE. The defined Test Configurations are specified in Table 16.2.1.4.1-1.
Table 16.2.1.4.1-1: Test Configurations
	Configuration
	Description

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

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

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



Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: Mid, as defined in TS 38.508-1 [45] clause 4.3.1.
Channel bandwidth to be tested: are specified in Table 16.2.1.4-1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.12. 
2.	The general test parameter settings are set up according to Table 16.2.1.5-1 and Table 16.2.1.5-2.
3.	Propagation conditions are set according to clause 4.15.2.
4.	Message contents are defined in clause 16.2.1.4.3.
5.	In the test there are three synchronous cells: Cell 1 and Cell 2. Cell 1 is the PCell. Cell 2 is the neighbour cell. The cells are on the same RF channel in FR1
16.2.1.4.2	Test procedure
The test consists of two consecutive time intervals, with duration of T1 and T2. Both cells transmit PRS during T2.
The NR-DL-AoD-RequestLocationInformation message and NR-DL-AoD-ProvideAssistanceData message as defined in TS 37.355 [49] shall be provided to the UE during T1. The last slot containing the two messages for the assistance data and location information request is denoted as #n.
The beginning of the time interval T2 shall be aligned with the beginning of the first MG instance containing the PRS resources that is T after slot #n, where T = 50 ms is the maximum processing time of the assistance data and location information request.
FFS
16.2.1.4.3	Message contents
FFS
16.2.1.5	Test requirement
Table 16.2.1.5-1 and Table 16.2.1.5-2 define the primary level settings including test tolerances for the test.
Table 16.2.1.5-1: General test parameters
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Reference cell
	
	1, 2, 3
	Cell 1
	Cell 1 is the PCell and the DL-AoD reference cell in the positioning assistance data.

	Neighbour cell
	
	1, 2, 3
	Cell 2
	Cell 2 is a neighbour cell in the positioning assistance data.

	RF Channel Number
	
	1, 2, 3
	1: Cell 1 and Cell 2
	

	BWchannel
	MHz
	1
	10: NRB,c = 52
	

	
	
	2
	10: NRB,c = 52
	

	
	
	3
	40: NRB,c = 106
	

	SSB configuration
	
	1
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.2 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	Measurement gap
	
	1, 2, 3
	GP#24 or GP#0 Note 1
	

	CP length
	
	1, 2, 3
	Normal
	

	DRX
	
	1, 2, 3
	NA
	OFF

	Time offset between serving and neighbour cells
	s
	1, 2, 3
	3
	Synchronous cells

	Expected RSTD
	s
	1, 2, 3
	3
	

	Expected RSTD uncertainty
	s
	1, 2, 3
	5
	

	T1
	s
	1, 2, 3
	2
	

	T2
	s
	1, 2, 3
	[5]
	

	NOTE 1:	GP#24 is configured if UE supports MG#24, otherwise GP#0 is configured.



Table 16.2.1.5-2: Cell specific test parameters
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1
	CR.1.1 FDD
	N/A

	
	
	2
	CR.1.1 TDD
	

	
	
	3
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	
	1
	CCR.1.1 FDD
	N/A

	
	
	2
	CCR.1.1 TDD
	

	
	
	3
	CCR.2.1 TDD
	

	OCNG Patterns
	
	1, 2, 3
	OP.1
	OP.1

	TRS Configuration
	
	1
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	

	
	
	3
	TRS.1.2 TDD
	

	Initial BWP configuration
	
	1, 2, 3
	DLBWP.0.1 ULBWP.0.1
	N/A

	Active DL BWP configuration
	
	1, 2, 3
	DLBWP.1.1
	N/A

	Active UL BWP configuration
	
	1, 2, 3
	ULBWP.1.1
	N/A

	PRS configuration
	
	1
	PRS.1.4 FR1
	PRS.1.4 FR1

	
	
	2
	PRS.1.4 FR1
	PRS.1.4 FR1

	
	
	3
	PRS.2.4 FR1
	PRS.2.4 FR1

	PRS muting info
	
	1, 2, 3
	‘10’
	‘01’

	 Note 2
	dBm/SCS
	1
	-98

	
	
	2
	-98

	
	
	3
	-95

	 Note 2
	dBm/15 kHz
	1
	-98

	
	
	2
	

	
	
	3
	

	PRS 
	dB
	1
	-Infinity
	-3
	-Infinity
	-10

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	PRS 
	dB
	1
	-Infinity
	-3
	-Infinity
	-10

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	PRS-RSRP Note 3
	dBm/SCS kHz
	1
	-Infinity
	-101
	-Infinity
	-108

	
	
	2
	-Infinity
	-101
	-Infinity
	-108

	
	
	3
	-Infinity
	-98
	-Infinity
	-105

	SS-RSRP Note 3
	dBm/SCS kHz
	1
	-88
	-88
	-88
	-88

	
	
	2
	-88
	-88
	-88
	-88

	
	
	3
	-85
	-85
	-85
	-85

	Io
	dBm/9.36 MHz
	1
	N/A
	-62.25
	N/A
	-62.25

	
	dBm/9.36 MHz
	2
	
	-62.25
	
	-62.25

	
	dBm/38.16 MHz
	3
	
	-56.16
	
	-56.16

	Propagation Condition
	
	1, 2, 3
	AWGN

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
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  to be fulfilled.
Note 3:	SS-RSRP/PRS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall perform and report the PRS-RSRP measurements for Cell 1 and Cell 2, within the time limit specified in clause 16.2.1.3, starting from the beginning of time interval T2.
The response time is FFS T s. The response time is equal to the LPP time IE value plus the test tolerance.
The test tolerances are defined in clauses C.1.6, C 2.5 and C4.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
16.2.2	PRS-RSRP measurement period test case for dual positioning frequency layer in FR1 SA
Editor's note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The TT analysis is FFS.
-	The test applicability has not been added to TS 37.571-3
-	The test procedure is FFS
-	The message contents need to be completed
-	The test requirements contain values in [.].
16.2.2.1	Test purpose
The purpose of the test is to verify that the PRS-RSP measurement meets the requirements specified in TS 38.133 [50] Clause 9.9.2 in an environment with AWGN propagation conditions in FR1 in standalone scenario when dual positioning frequency layer is configured.
16.2.2.2	Test applicability
This test applies to all types of NR UE release 16 onwards that supports DL-TDOA positioning and PRS-RSRP measurements in FR1.
16.2.2.3	Minimum conformance requirements
Same as in clause 16.2.1.3.
16.2.2.4	Test description
16.2.2.4.1	Initial conditions
The test is defined with three possible Test Configurations. In the case that the UE supports more than one of these Test Configurations, then the UE is only required to be tested in one of the Test Configurations, chosen by the UE. The defined Test Configurations are specified in Table 16.2.2.4.1-1.
Table 16.2.2.4.1-1: Test Configurations
	Configuration
	Description

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

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

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



Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: Low for RF channel #1 and High for RF channel #2, as defined in TS 38.508-1 [45] clause 4.3.1.
Channel bandwidth to be tested: are specified in Table 16.2.2.4-1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.12. 
2.	The general test parameter settings are set up according to Table 16.2.2.5-1 and Table 16.2.2.5-2.
3.	Propagation conditions are set according to clause 4.15.2.
4.	Message contents are defined in clause 16.2.2.4.3.
5.	In the test there are two synchronous cells: Cell 1 and Cell 2. Cell 1 is the RSTD reference as well as the PCell on NR RF channel #1 in FR1. Cell 2 is a neighbour cell on a different NR RF channel #2 in FR1. 
16.2.2.4.2	Test procedure
Same as clause 16.2.1.4.2.
16.2.2.4.3	Message contents
FFS
16.2.2.5	Test requirement
Table 16.2.2.5-1 and Table 16.2.2.5-2 define the primary level settings including test tolerances for the test.
Table 16.2.2.5-1: General test parameters
	Parameter
	Unit
	Test configuration
	Value
	Comment

	Reference cell
	
	1, 2, 3
	Cell 1
	Cell 1 is the PCell and the DL-AoD reference cell in the positioning assistance data.

	Neighbour cell
	
	1, 2, 3
	Cell 2
	Cell 2 is a neighbour cell in the positioning assistance data.

	RF Channel Number
	
	1, 2, 3
	1: Cell 1
2: Cell 2
	Cell 1 and Cell 2 are on different positioning frequency layers

	BWchannel
	MHz
	1
	10: NRB,c = 52
	

	
	
	2
	10: NRB,c = 52
	

	
	
	3
	40: NRB,c = 106
	

	SSB configuration
	
	1
	SSB.1 FR1
	

	
	
	2
	SSB.1 FR1
	

	
	
	3
	SSB.2 FR1
	

	SMTC configuration
	
	1
	SMTC.2
	

	
	
	2
	SMTC.1
	

	
	
	3
	SMTC.1
	

	Measurement gap
	
	1, 2, 3
	GP#24 or GP#0 Note 1
	

	CP length
	
	1, 2, 3
	Normal
	

	DRX
	
	1, 2, 3
	NA
	OFF

	Time offset between serving and neighbour cells
	s
	1, 2, 3
	3
	Synchronous cells

	Expected RSTD
	s
	1, 2, 3
	3
	

	Expected RSTD uncertainty
	s
	1, 2, 3
	5
	

	T1
	s
	1, 2, 3
	2
	

	T2
	s
	1, 2, 3
	[10]
	

	NOTE 1:	GP#24 is configured if UE supports MG#24, otherwise GP#0 is configured.



Table 16.2.2.5-2: Cell specific test parameters
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T1
	T2

	TDD configuration
	
	1
	N/A
	N/A

	
	
	2
	TDDConf.1.1
	TDDConf.1.1

	
	
	3
	TDDConf.2.1
	TDDConf.2.1

	PDSCH RMC configuration
	
	1
	SR.1.1 FDD
	N/A

	
	
	2
	SR.1.1 TDD
	

	
	
	3
	SR.2.1 TDD
	

	RMSI CORESET RMC configuration
	
	1
	CR.1.1 FDD
	N/A

	
	
	2
	CR.1.1 TDD
	

	
	
	3
	CR.2.1 TDD
	

	Dedicated CORESET RMC configuration
	
	1
	CCR.1.1 FDD
	N/A

	
	
	2
	CCR.1.1 TDD
	

	
	
	3
	CCR.2.1 TDD
	

	OCNG Patterns
	
	1, 2, 3
	OP.1
	OP.1

	TRS Configuration
	
	1
	TRS.1.1 FDD
	N/A

	
	
	2
	TRS.1.1 TDD
	

	
	
	3
	TRS.1.2 TDD
	

	Initial BWP configuration
	
	1, 2, 3
	DLBWP.0.1 ULBWP.0.1
	N/A

	Active DL BWP configuration
	
	1, 2, 3
	DLBWP.1.1
	N/A

	Active UL BWP configuration
	
	1, 2, 3
	ULBWP.1.1
	N/A

	PRS configuration
	
	1
	PRS.1.4 FR1
	PRS.1.4 FR1

	
	
	2
	PRS.1.4 FR1
	PRS.1.4 FR1

	
	
	3
	PRS.2.4 FR1
	PRS.2.4 FR1

	PRS muting info
	
	1, 2, 3
	‘10’
	‘01’

	 Note 2
	dBm/SCS
	1
	-98

	
	
	2
	-98

	
	
	3
	-95

	 Note 2
	dBm/15 kHz
	1
	-98

	
	
	2
	

	
	
	3
	

	PRS 
	dB
	1
	-Infinity
	-3
	-Infinity
	-10

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	PRS 
	dB
	1
	-Infinity
	-3
	-Infinity
	-10

	
	
	2
	
	
	
	

	
	
	3
	
	
	
	

	PRS-RSRP Note 3
	dBm/SCS kHz
	1
	-Infinity
	-101
	-Infinity
	-108

	
	
	2
	-Infinity
	-101
	-Infinity
	-108

	
	
	3
	-Infinity
	-98
	-Infinity
	-105

	SS-RSRP Note 3
	dBm/SCS kHz
	1
	-88
	-88
	-88
	-88

	
	
	2
	-88
	-88
	-88
	-88

	
	
	3
	-85
	-85
	-85
	-85

	Io
	dBm/9.36 MHz
	1
	N/A
	-62.25
	N/A
	-62.25

	
	dBm/9.36 MHz
	2
	
	-62.25
	
	-62.25

	
	dBm/38.16 MHz
	3
	
	-56.16
	
	-56.16

	Propagation Condition
	
	1, 2, 3
	AWGN

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
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  to be fulfilled.
Note 3:	SS-RSRP/PRS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall perform and report the PRS-RSRP measurements for Cell 1 and Cell 2, within the time limit specified in clause 16.2.2.3, starting from the beginning of time interval T2.
The response time is FFS T s. The response time is equal to the LPP time IE value plus the test tolerance.
The test tolerances are defined in clauses C.1.6, C 2.5 and C4.
The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
16.3	NR PRS-RSRP measurement accuracy test case
16.3.1	PRS-RSRP measurement accuracy with PRS in FR1
Editor's note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	The TT analysis is FFS.
-	The test applicability has not been added to TS 37.571-3
-	The test procedure is FFS
-	The message contents need to be completed
-	The test requirements contain values in [.].
16.3.1.1	Test purpose
The purpose of the test is to verify that the PRS-RSRP measurement meets the accuracy requirements specified in TS 38.133 [50] clause 10.1.23.2 in an environment with AWGN propagation conditions.
16.3.1.2	Test applicability
This test applies to all types of NR UE release 16 onwards that supports DL-TDOA positioning and PRS-RSRP measurements in FR1.
16.3.1.3	Minimum conformance requirements
FFS
16.3.1.4	Test description
16.3.1.4.1	Initial conditions
The test is defined with three possible Test Configurations. In the case that the UE supports more than one of these Test Configurations, then the UE is only required to be tested in one of the Test Configurations, chosen by the UE. The defined Test Configurations are specified in Table 16.3.1.4.1-1.
Table 16.3.1.4.1-1: Test Configurations
	Configuration
	Description

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

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

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



Test Environment: Normal, as defined in TS 38.508-1 [45] clause 4.1.
Frequencies to be tested: Mid, as defined in TS 38.508-1 [45] clause 4.3.1.
Channel bandwidth to be tested: are specified in Table 16.3.1.4-1.
1.	Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in Annex A, Figure A.13. 
2.	The general test parameter settings are set up according to Table 16.3.1.5-1.
3.	Propagation conditions are set according to clause 4.15.2.
4.	Message contents are defined in clause 16.3.1.4.3.
5.	In the test there are three synchronous cells: Cell 1 and Cell 2. Cell 1 is the PCell. Cell 2 is the neighbour cell. The cells are on the same RF channel in FR1
16.3.1.4.2	Test procedure
FFS
16.3.1.4.3	Message contents
FFS
16.3.1.5	Test requirement
Table 16.3.1.5-1 defines the primary level settings including test tolerances for the test.
Table 16.3.1.5-1: General test parameters
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Cell ID
	
	489
	0
	489
	0

	SSB ARFCN
	
	freq1
	freq1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	BWP BW
	Config 1
	
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	Downlink initial BWP configuration
	
	DLBWP.0.1

	Downlink dedicated BWP configuration
	
	DLBWP.1.1

	Uplink initial BWP configuration
	
	ULBWP.0.1

	Uplink dedicated BWP configuration
	
	ULBWP.1.1

	TRS configuration
	Config 1
	
	TRS.1.1 FDD
	NA
	TRS.1.1 FDD
	NA

	
	Config 2
	
	TRS.1.1 TDD
	NA
	TRS.1.1 TDD
	NA

	
	Config 3
	
	TRS.1.2 TDD
	NA
	TRS.1.2 TDD
	NA

	DRX Cycle
	ms
	Not Applicable

	Measurement gap
	
	GP#24 or GP#0 Note 7

	PDSCH Reference measurement channel 
	Config 1
	
	SR.1.1 FDD
	-
	SR.1.1 FDD
	-

	
	Config 2
	
	SR.1.1 TDD
	
	SR.1.1 TDD
	

	
	Config 3
	
	SR2.1 TDD
	
	SR2.1 TDD
	

	RMSI CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD
	-
	CR.1.1 FDD
	-

	
	Config 2
	
	CR.1.1 TDD
	
	CR.1.1 TDD
	

	
	Config 3
	
	CR2.1 TDD
	
	CR2.1 TDD
	

	Control channel RMC
	Config 1
	
	CCR.1.1 FDD
	-
	CCR.1.1 FDD
	-

	
	Config 2
	
	CCR.1.1 TDD
	
	CCR.1.1 TDD
	

	
	Config 3
	
	CCR2.1 TDD
	
	CCR2.1 TDD
	

	PRS configuration
	Config 1
	
	PRS.1.2 FR1
	PRS.1.2 FR1
	PRS.1.2 FR1
	PRS.1.2 FR1

	
	Config 2
	
	PRS.1.2 FR1
	PRS.1.2 FR1
	PRS.1.2 FR1
	PRS.1.2 FR1

	
	Config 3
	
	PRS.2.2 FR1
	PRS.2.2 FR1
	PRS.2.2 FR1
	PRS.2.2 FR1

	SSB configuration
	Config 1
	
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1

	
	Config 2
	
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1
	SSB.2 FR1
	SSB.2 FR1
	SSB.2 FR1

	Time offset with Cell 1
	Config 1
	ms
	-
	3
	-
	3

	
	Config 2,3
	s
	-
	3
	-
	3

	SMTC configuration
	Config 1
	
	SMTC.2

	
	Config 2,3
	
	SMTC.1

	OCNG Patterns
	
	OCNG pattern 1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	EPRE ratio of PSS to SSS
	dB
	0
	0
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	
	

	
Note2
	Config 1,2
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 6, NR_SDL_FR1_A,
NR_FDD_FR1_B,
NR_TDD_FR1_C,
NR_FDD_FR1_D, NR_TDD_FR1_D,
NR_FDD_FR1_E, NR_TDD_FR1_E,
NR_FDD_FR1_F,
NR_FDD_FR1_G,
NR_FDD_FR1_H
	dBm/15KhZ
	-106
	-88

	
	Config 3
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 6, NR_SDL_FR1_A,
NR_FDD_FR1_B,
NR_TDD_FR1_C,
NR_FDD_FR1_D, NR_TDD_FR1_D,
NR_FDD_FR1_E, NR_TDD_FR1_E,
NR_FDD_FR1_F,
NR_FDD_FR1_G,
NR_FDD_FR1_H
	
	Not applicableNote 5
	-94

	
Note2
	Config 1,2
	dBm/SCS
	-106
	-88

	
	Config 3
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 6, NR_SDL_FR1_A,
NR_FDD_FR1_B,
NR_TDD_FR1_C,
NR_FDD_FR1_D, NR_TDD_FR1_D,
NR_FDD_FR1_E, NR_TDD_FR1_E,
NR_FDD_FR1_F,
NR_FDD_FR1_G,
NR_FDD_FR1_H
	
	Not applicableNote 5
	-91

	

	dB
	2.46
	-5.97
	2.46
	-5.97

	

	dB
	6
	1
	6
	1

	PRS-RSRP Note3
	Config 1, 2
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 6, NR_SDL_FR1_A,
NR_FDD_FR1_B,
NR_TDD_FR1_C,
NR_FDD_FR1_D, NR_TDD_FR1_D,
NR_FDD_FR1_E, NR_TDD_FR1_E,
NR_FDD_FR1_F,
NR_FDD_FR1_G,
NR_FDD_FR1_H
	dBm/SCS
	-100
	-105
	-82
	-87

	
	Config 3
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 6, NR_SDL_FR1_A,
NR_FDD_FR1_B,
NR_TDD_FR1_C,
NR_FDD_FR1_D, NR_TDD_FR1_D,
NR_FDD_FR1_E, NR_TDD_FR1_E,
NR_FDD_FR1_F,
NR_FDD_FR1_G,
NR_FDD_FR1_H
	
	Not applicable Note 5
	Not applicable Note 5
	-85
	-90

	IoNote3
	Config 1,2
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 6, NR_SDL_FR1_A,
NR_FDD_FR1_B,
NR_TDD_FR1_C,
NR_FDD_FR1_D, NR_TDD_FR1_D,
NR_FDD_FR1_E, NR_TDD_FR1_E,
NR_FDD_FR1_F,
NR_FDD_FR1_G,
NR_FDD_FR1_H
	dBm/9.36MHz
	-70.09
	-52.09

	
	Config 3
	NR_FDD_FR1_A, NR_TDD_FR1_A NOTE 6, NR_SDL_FR1_A,
NR_FDD_FR1_B,
NR_TDD_FR1_C,
NR_FDD_FR1_D, NR_TDD_FR1_D,
NR_FDD_FR1_E, NR_TDD_FR1_E,
NR_FDD_FR1_F,
NR_FDD_FR1_G,
NR_FDD_FR1_H
	dBm/38.16MHz
	Not applicable Note 5
	-51.99

	Propagation condition
	
	AWGN

	Antenna configuration
	
	1x2

	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.

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  to be fulfilled.
Note 3:	PRS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	PRS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	Subtest 1 is not used when testing with 30kHz SSB SCS.
Note 6:	The test configuration excludes support for band n51 and it is not required to run this test on band n51 in this release of the specification
Note 7:	GP#24 is configured if UE supports MG#24, otherwise GP#0 is configured.



Table 16.3.1.5-2: PRS-RSRP accuracy requirements for the reported values
	Test Configuration
	Subtest
	Cell 1
	Cell 2

	
	
	Lowest reported value
	Highest reported value
	Lowest reported value
	Highest reported value

	1
	Sub-test 1
	FFS
	FFS
	FFS
	FFS

	
	Sub-test 2
	FFS
	FFS
	FFS
	FFS

	2
	Sub-test 1
	FFS
	FFS
	FFS
	FFS

	
	Sub-test 2
	FFS
	FFS
	FFS
	FFS

	3
	Sub-test 1
	FFS
	FFS
	FFS
	FFS

	
	Sub-test 2
	FFS
	FFS
	FFS
	FFS



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%.
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