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<Start of first changed section>
1
Scope

The present document specifies the procedures for the conformance test of the measurement requirements for FDD or TDD mode of UTRA and FDD or TDD mode of E-UTRA for the User Equipment (UE) that supports one or more of the defined positioning methods. These positioning methods are for UTRA: Assisted Global Positioning System (A-GPS), Assisted Global Navigation Satellite Systems (A-GNSS) and for E-UTRA: Assisted Global Navigation Satellite System (A-GNSS), Observed Time Difference of Arrival (OTDOA), Enhanced Cell ID (ECID), Metropolitan Beacon System (MBS).

Tests are only applicable to those mobiles that are intended to support the appropriate functionality. To indicate the circumstances in which tests apply, this is noted in the “Test applicability " part of the test.

The Implementation Conformance Statement (ICS) pro-forma could be found in the 3rd part of the present document.
<End of changed section>
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3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

A-GANSS
Assisted Galileo and Additional Navigation Satellite Systems

A-Galileo
Assisted-Galileo

A-GLONASS
Assisted-- GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (English: Global Navigation Satellite System)
A-GNSS
Assisted Global Navigation Satellite System

A-GPS
Assisted - Global Positioning System

AWGN
Additive White Gaussian Noise

BDS
BeiDou Navigation Satellite System

C/A
Coarse/Acquisition 

DRX
Discontinuous Reception

DUT
Device Under Test

ECEF
Earth Centred, Earth Fixed

ECID
Enhanced Cell Identification

EPRE
Energy Per Resource Element

E-UTRA 
Evolved UMTS Terrestrial Radio Access

E-UTRAN
Evolved UMTS Terrestrial Radio Access Network

FDD
Frequency Division Duplex

GANSS
Galileo and Additional Navigation Satellite Systems
GEO
Geostationary Earth Orbit

GLONASS
GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (English: Global Navigation Satellite System)

GNSS
Global Navigation Satellite System

GPS
Global Positioning System

GSS
GNSS System Simulator

HDOP
Horizontal Dilution Of Precision

ICD
Interface Control Document

ICS
Implementation Conformance Statement

IGSO
Inclined Geosynchronous Satellite OrbitIS
Interface Specification

IS
Interface Specification

LOS
Line Of Sight

LPP
LTE Positioning Protocol
MBS
Metropolitan Beacon System

MSS
MBS System Simulator

MEO
Medium Earth Orbit

OCNG
OFDMA Channel Noise Generator

OCNS
Orthogonal Channel Noise Simulator

OTDOA
Observed Time Difference Of Arrival

PBCH
Physical Broadcast Channel

PCC
Primary Component Carrier

PCell
Primary Cell

PCFICH
Physical Control Format Indicator Channel

PDCCH
Physical Downlink Control Channel

PDSCH
Physical Downlink Shared Channel

PHICH
Physical Hybrid ARQ Indictor Channel

PPM
Parts per million 

PRS
Positioning Reference Signal

PSS
Primary Synchronization Signal
QZSS
Quasi-Zenith Satellite System 

RB
Resource Block

RE
Resource Element

RRC
Radio Resource Control 

RSTD
Reference Signal Time Difference

SBAS
Space Based Augmentation System

SCC
Secondary Component Carrier

SCell
Secondary Cell

SFN
System Frame Number

SS
System simulator 

SSS
Secondary Synchronization Signal

SV
Space Vehicle

SV ID
Space Vehicle Identity
TBS
Terrestrial Beacon System
TDD
Time Division Duplex

TOD
Time Of Day

TOW
Time Of Week

TTFF
Time To First Fix

UE
User Equipment

UTRA
Universal Terrestrial Radio Access 

UTRAN
Universal Terrestrial Radio Access Network

WLS
Weighted Least Square

WGS‑84
World Geodetic System 1984

<End of changed section>
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4.7.5
RSTD Carrier Aggregation Test Cases with Different Channel Bandwidth Combinations

RSTD carrier aggregation test cases may be defined with different channel bandwidth combinations to verify the same requirement.

If multiple carrier aggregation test cases with different channel bandwidth combinations are defined to verify the same requirement that is channel bandwidth independent, then the UE needs to be tested only with one bandwidth combination out of the bandwidth combination sets supported by that UE.

4.8
MBS test conditions

4.8.1
MBS signals

A single or multi MBS beacon environment, depending on the test, is used.

The MBS signal is defined at the antenna connector of the UE. For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.

The beacons shall be synchronized, and the beacon code phase delays are defined in each test. The MBS signals shall be transmitted with a frequency accuracy of ( 2.5 PPM from the specified MBS carrier centre frequency.

4.8.2
Propagation conditions

4.8.2.1
Static

See TS 36.521-1 [24] clause B.1.

4.8.2.2
Multi-path fading

According to the Extended Pedestrian A model with a Maximum Doppler frequency of 5Hz (EPA 5Hz) in TS 36.521-1 [24] clauses B.2, B.2.1 and B.2.2.

4.8.3
Response time

The response 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 time specified for the Measurement Reporting Delay test case assumes that the UE shall not re‑use any information that was previously acquired 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.

<End of changed section>
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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
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Note2
	dBm/15 kHz
	-98 
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	dB
	-6
	-6
	-5.7
	-12.7

	PRS 
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 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
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 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 
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 to be fulfilled.

Note 3:
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, 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.

11 E-UTRA MBS measurement requirements
11.1
MBS Measurement Reporting Delay 

Editor’s note: This Test case is incomplete, the following items remain 

· The Test system uncertainties are undefined

· The Test Tolerances and Test Requirements applicable are undefined
· The methodology for slot/PN code selection is FFS
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 [yy] in an environment with fading propagation conditions specified in clause 4.8.2.2 (EPA 5 Hz). 

11.1.2
Test applicability

This test applies to all types of E-UTRA UE Release 13 and forward that supports UE-assisted MBS.

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 [yy] clauses 4.2.3 and A.3.1.

11.1.4
Test description

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.

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.

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.

11.1.4.3
Message contents

Table 11.1.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: 36.509 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: 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
	
	

	                   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: 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
	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
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	


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 Y

	MBS Packet Type
	N/A
	Type 2
	For details see Annex Y

	Beacon PN Code
	Integer
	Chosen for the beacon from the PN code list for TB1
	For details see Annex YNote 1 

	Transmit power
	dBm
	-30+TT
	

	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 in such a manner that the UE does not and cannot have advanced knowledge of what that slot/PN code might be. The methodology for slot/PN code selection is FFS.


Table 11.1.5-2: MBS Beacon Payload fields and code phase delay for the beacon to be simulated for the measurement reporting delay test

	MBS Tx ID 
(see Annex Y)
	Slot Index 

(see Annex Y)
	All Other fields 
(see Annex Y)
	Code phase delay (ms)

	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	0

	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 <12000 + TT 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%.
11.2
MBS Sensitivity Measurement Accuracy
Editor’s note: This Test case is incomplete, the following items remain 

· The Test system uncertainties are undefined

· The Test Tolerances and Test Requirements applicable are undefined
· The code phase measurement accuracy requirements are in square brackets
· The methodology for slot/PN code selection is FFS
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 [yy] for MBS measurements. The channel type for this test is AWGN, as specified in clause 4.8.2.1. 

11.2.2
Test applicability

This test applies to all types of E-UTRA UE Release 13 and forward that supports UE-assisted MBS.

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
	[1.6678 ( 10-4]
	[2.3586 ( 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 
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  due to the compounding of two error distributions.

The normative reference for this requirement is TS 37.171 [yy] clause 5.2 (Sensitivity) and clause A.4.2.
11.2.4
Test description
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.

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.

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.

11.2.4.3
Message contents

Table 11.2.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: 36.509 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: 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
	
	

	                   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: 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
	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
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	


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 Y

	MBS Packet Type
	N/A
	Type 2
	For details see Annex Y

	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 YNote 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 in such a manner that the UE does not and cannot have advanced knowledge of what that slot/PN code might be. The methodology for slot/PN code selection is FFS.


Table 11.2.5-2: MBS Beacon Payload fields, code phase delay and transmit powers for the beacons to be simulated for measurement accuracy in sensitivity test
	MBS Tx ID
(See Annex Y)
	Slot Index
(See Annex Y)
	All Other fields (See Annex Y)
	Code phase delay (ms)
	Transmit Power (dBm)

	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	5.00346(10-3
	-130+TT

	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

	[1.6678 ( 10-4]
	[2.3586 ( 10-4]+TT

	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%.

11.3
MBS Nominal Measurement Accuracy
Editor’s note: This Test case is incomplete, the following items remain 

· The Test system uncertainties are undefined

· The Test Tolerances and Test Requirements applicable are undefined
· The code phase measurement accuracy requirements are in square brackets
· The methodology for slot/PN code selection is FFS
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 [yy] for MBS measurements. The channel type for this test is AWGN, as specified in clause 4.8.2.1. 

11.3.2
Test applicability

This test applies to all types of E-UTRA UE Release 13 and forward that supports UE-assisted MBS.

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
	[5.0035 ( 10-5]
	[7.0760 ( 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 
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  due to the compounding of two error distributions.

The normative reference for this requirement is TS 37.171 [yy] clause 5.3 (Nominal) and clause A.4.2.
11.3.4
Test description
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.

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.

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.

11.3.4.3
Message contents

Table 11.3.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: 36.509 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: 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
	
	

	                   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: 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
	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
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	


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 Y

	MBS Packet Type
	N/A
	Type 2
	For details see Annex Y

	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 YNote 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 in such a manner that the UE does not and cannot have advanced knowledge of what that slot/PN code might be. The methodology for slot/PN code selection is FFS.


Table 11.3.5-2: MBS Beacon Payload fields, code phase delay and transmit powers for the beacons to be simulated for measurement accuracy in Nominal test
	MBS Tx ID 
(See Annex Y)
	Slot Index
(See Annex Y)
	All Other fields (See Annex Y)
	Code phase delay (ms)
	Transmit Power (dBm)

	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	1.6678(10-4 
	-30+TT

	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

	[5.0035 ( 10-5]
	[7.0760 ( 10-5]+TT

	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%.

11.4
MBS Dynamic Range Measurement Accuracy
Editor’s note: This Test case is incomplete, the following items remain 

· The Test system uncertainties are undefined

· The Test Tolerances and Test Requirements applicable are undefined
· The code phase measurement accuracy requirements are in square brackets 
· The methodology for slot/PN code selection is FFS
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 [yy] for MBS measurements. The channel type for this test is AWGN, as specified in clause 4.8.2.1. 

11.4.2
Test applicability

This test applies to all types of E-UTRA UE Release 13 and forward that supports UE-assisted MBS.

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
	[5.0035 ( 10-5]
	[7.0760 ( 10-5]

	-130
	[1.6678 ( 10-4]
	[2.3586 ( 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 
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  due to the compounding of two error distributions.

The normative reference for this requirement is TS 37.171 [yy] clause 5.4 (Dynamic Range) and clause A.4.2.
11.4.4
Test description
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.

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.

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.

11.4.4.3
Message contents

Table 11.4.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: 36.509 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: 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
	
	

	                   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: 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
	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
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	


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 Y

	MBS Packet Type
	N/A
	Type 2
	For details see Annex Y

	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 YNote 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 in such a manner that the UE does not and cannot have advanced knowledge of what that slot/PN code might be. The methodology for slot/PN code selection is FFS.


Table 11.4.5-2: MBS Beacon Payload fields, code phase delay and transmit powers for the beacons to be simulated for measurement accuracy in Dynamic Range test
	Beacon
	MBS Tx ID
(See Annex Y)
	Slot Index
(See Annex Y)
	All Other fields (See Annex Y)
	Code phase delay (ms)
	Transmit Power (dBm)

	1
	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	1.6678(10-4 
	-30+TT (high power)

	2
	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	5.00346(10-3
	-130+TT (low power)

	3
	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	1.6678(10-4
	-30+TT (high power)

	4
	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	5.00346(10-3
	-130+TT (low power)

	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 11.4.5-3. 

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 (-30dBm)
	[5.0035 ( 10-5]
	[7.0760 ( 10-5]+TT

	Low Power (-130dBm)
	[1.6678 ( 10-4]
	[2.3586 ( 10-4]+TT

	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%.

11.5
MBS Measurement Accuracy in Multipath 
Editor’s note: This Test case is incomplete, the following items remain 

· The Test system uncertainties are undefined

· The Test Tolerances and Test Requirements applicable are undefined

· The code phase measurement accuracy requirements are in square brackets
· The methodology for slot/PN code selection is FFS
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 [yy] for MBS measurements. The channel type for the test is EPA  5 Hz, as specified in clause 4.8.2.2. 

11.5.2
Test applicability

This test applies to all types of E-UTRA UE release 13 and forward that supports UE-assisted MBS.

11.5.3
Minimium 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
	[1.6678 ( 10-4]
	[2.3586 ( 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 
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 due to the compounding of two error distributions.

The normative reference for this requirement is TS 37.171 [yy] clause 5.5 (Multipath) and clause A.4.3.
11.5.4
Test description

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.

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.

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.

11.5.4.3
Message contents

Table 11.5.4.3-1: RESET UE POSITIONING STORED INFORMATION
	Derivation Path: 36.509 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: 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
	
	

	                   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: 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
	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
	
	

	             }
	
	
	

	      }
	
	
	

	   }
	
	
	

	 }
	
	
	

	 }
	
	
	

	}
	
	
	


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 Y

	MBS Packet Type
	N/A
	Type 2
	For details see Annex Y

	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 YNote 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 in such a manner that the UE does not and cannot have advanced knowledge of what that slot/PN code might be. The methodology for slot/PN code selection is FFS.


Table 11.5.5-2: MBS Beacon Payload fields, and code phase delay and transmit powers for the beacons to be simulated for measurement accuracy in Multipath test

	MBS Tx ID
(See Annex Y)
	Slot Index
(See Annex Y)
	All Other fields
(See Annex Y)
	Code phase delay (ms)
	Transmit Power (dBm)

	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	1.6678(10-4
	-30+TT

	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

	[1.6678 ( 10-4]
	[2.3586 ( 10-4] + TT

	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%.

<End of changed section>

<Start of next changed section>

Annex A (informative):
Connection Diagrams

Definition of Terms

GNSS: In this clause the term GNSS also includes the case where the only satellite system used is GPS.

System Simulator or SS: A device or system, that is capable of generating simulated Node B and/or eNode B signalling and analysing UE signalling responses on one RF channel, in order to create the required test environment for the UE under test. It will also include the following capabilities:

1.
Control of the UE Tx output power through TPC commands.

2.
Measurement of signalling timing and delays.

3.
Ability to simulate UTRAN and/or E-UTRAN signalling.

GNSS System Simulator or GSS: A device or system, that is capable of generating simulated GNSS satellite transmissions in order to create the required test environment for the UE under test. It will also include the following capabilities:

1.
Control of the output power of individual satellites and the simulation of atmospheric delays and multi-path.

2.
Generation of appropriate assistance data to be transmitted to the UE via the SS.

3.
Ability to synchronize with UTRAN and/or E-UTRAN timing in the SS.
MBS System Simulator or MSS: A device or system, that is capable of generating simulated MBS transmissions in order to create the required test environment for the UE under test. It will also include the following capabilities:

1.
Control of the output power of individual beacons and the simulation of delays and multi-path.

2.
Generation of appropriate messaging to be transmitted to the UE via the SS.

Test System: A combination of devices brought together into a system for the purpose of making one or more measurements on a UE in accordance with the test case requirements. The following diagrams are all examples of Test Systems.

NOTE:
The above terms are logical definitions to be used to describe the test methods used in the present document, in practice, real devices called "System Simulators" may also include additional measurement capabilities or may only support those features required for the test cases they are designed to perform.
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Figure A.1: Connection for A-GNSS Minimum Performance requirements tests
for UE with combined UTRAN and/or E-UTRAN / GNSS antenna
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Figure A.2: Connection for A-GNSS Minimum Performance requirements tests
for UE with separate UTRAN and/or E-UTRAN and GNSS antennas
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Figure A.3: Connection for 2 cells OTDOA tests with static propagation
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Figure A.4: Connection for 3 cells OTDOA tests with multipath fading propagation conditions
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Figure A.5: Connection for 1 cell ECID tests with static propagation conditions
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Figure A.6: Connection for MBS Minimum Performance requirements tests
for UE with combined UTRAN and/or E-UTRAN / MBS antenna
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Figure A.7: Connection for MBS Minimum Performance requirements tests
for UE with separate UTRAN and/or E-UTRAN and MBS antennas

<End of changed section>

<Start of next changed section>

C.1.3
ECID and OTDOA Measurement requirements

Table C.1.3-1: Maximum Test System Uncertainty for ECID and OTDOA Measurement Requirements

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	8.1.1 E-UTRAN FDD UE Rx – Tx time difference case
	Noc ±1.0 dB averaged over BWConfig
Ês / Noc ±0.3 dB

±3Ts Uplink signal transmit timing relative to downlink
	Note:

Ês / Noc is the ratio of cell 1 signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [26]

	8.1.2 E-UTRAN TDD UE Rx – Tx time difference case
	Same as 8.1.1
	Same as 8.1.1

	8.1.3 E-UTRAN FDD UE Rx-Tx time difference under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
	Noc ±1.0 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB dB averaged over BWConfig
±3TS Uplink signal transmit timing relative to downlink
	Note:

Ês1 / Noc is the ratio of cell 1 signal / AWGN

Ês2 / Noc is the ratio of cell 2 signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [26]

	8.1.4 E-UTRAN TDD UE Rx-Tx time difference under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
	Same as 8.1.3
	Same as 8.1.3

	8.1.5 E-UTRAN FDD UE Rx–Tx time difference under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	Noc ±1.0 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB dB averaged over BWConfig
Ês3 / Noc ±0.3 dB dB averaged over BWConfig
±3Ts Uplink signal transmit timing relative to downlink
	Note:

Ês1 / Noc is the ratio of cell 1 signal / AWGN

Ês2 / Noc is the ratio of cell 1 signal / AWGN

Ês3 / Noc is the ratio of cell 1 signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [26]

	8.1.6 E-UTRAN TDD UE Rx–Tx time difference under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	Same as 8.1.5
	Same as 8.1.5

	9.1.1 FDD RSTD Measurement Reporting Delay
	Noc ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc ±0.6 dB averaged over BWConfig 

Ês1 / Noc ±0.6 dB averaged over BWConfig
PRS Ês2 / Noc ±0.6 dB averaged over BWConfig 

Ês2 / Noc ±0.6 dB averaged over BWConfig
PRS Ês3 / Noc ±0.6 dB averaged over BWConfig 

Ês3 / Noc ±0.6 dB averaged over BWConfig
Response Time = ± 300 ms
	Note:

PRS Ês1 / Noc and Ês1 / Noc are the ratios of cell 1 signal / AWGN

PRS Ês2 / Noc and Ês2 / Noc are the ratios of cell 2 signal / AWGN 

PRS Ês3 / Noc and Ês3 / Noc are the ratios of cell 3 signal / AWGN

PRS Ês / Noc and Ês / Noc uncertainty for fading condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
PRS Ês / Noc and Ês / Noc uncertainty = SQRT (Signal-to-noise ratio

uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	9.1.2 TDD RSTD Measurement Reporting Delay
	Same as 9.1.1
	

	9.1.3 FDD RSTD Measurement Accuracy
	Noc ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
PRS Ês2 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB averaged over BWConfig 

Cell Timing Difference = ± 1 Ts
	Note:

PRS Ês1 / Noc and Ês1 / Noc are the ratios of cell 1 signal / AWGN

PRS Ês2 / Noc and Ês2 / Noc are the ratios of cell 2 signal / AWGN

	9.1.4 TDD RSTD Measurement Accuracy
	Same as 9.1.3
	

	9.2.1 FDD-FDD inter-frequency RSTD measurement reporting delay
	Noc1 ±1.0 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc1 ±0.6 dB averaged over BWConfig 

Ês1 / Noc1 ±0.6 dB averaged over BWConfig
PRS Ês2 / Noc2 ±0.6 dB averaged over BWConfig 

Ês2 / Noc2 ±0.6 dB averaged over BWConfig
PRS Ês3 / Noc2 ±0.6 dB averaged over BWConfig 

Ês3 / Noc2 ±0.6 dB averaged over BWConfig
Response Time = ± 300 ms
	Note:

PRS Ês1 / Noc1 and Ês1 / Noc1 are the ratios of cell 1 signal / AWGN for frequency 1

PRS Ês2 / Noc2 and Ês2 / Noc2 are the ratios of cell 2 signal / AWGN for frequency 2 

PRS Ês3 / Noc2 and Ês3 / Noc2 are the ratios of cell 3 signal / AWGN for frequency 2

PRS Ês / Noc and Ês / Noc uncertainty for fading condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
PRS Ês / Noc and Ês / Noc uncertainty = SQRT (Signal-to-noise ratio

uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	9.2.2 TDD-TDD inter-frequency RSTD measurement reporting delay
	Same as 9.2.1
	

	9.2.4 FDD-FDD inter frequency RSTD Accuracy
	Noc1 ±1.0 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
PRS Ês2 / Noc2 ±0.3 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB averaged over BWConfig 

Cell Timing Difference = ± 2 Ts
	Note:

PRS Ês1 / Noc1 and Ês1 / Noc1 are the ratios of cell 1 signal / AWGN for frequency 1

PRS Ês2 / Noc2 and Ês2 / Noc2 are the ratios of cell 2 signal / AWGN for frequency 2

	9.2.5 TDD-TDD inter frequency RSTD Accuracy
	Same as 9.2.4
	

	10.1 FDD RSTD Measurement Reporting Delay for Carrier Aggregation
	Noc1 ±1.0 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc1 ±0.6 dB averaged over BWConfig 

Ês1 / Noc1 ±0.6 dB averaged over BWConfig
PRS Ês2 / Noc2 ±0.6 dB averaged over BWConfig 

Ês2 / Noc2 ±0.6 dB averaged over BWConfig
PRS Ês3 / Noc2 ±0.6 dB averaged over BWConfig 

Ês3 / Noc2 ±0.6 dB averaged over BWConfig
Response Time = ± 300 ms
	Note:

PRS Ês1 / Noc1 and Ês1 / Noc1 are the ratios of cell 1 signal / AWGN for frequency 1

PRS Ês2 / Noc2 and Ês2 / Noc2 are the ratios of cell 2 signal / AWGN for frequency 2 

PRS Ês3 / Noc2 and Ês3 / Noc2 are the ratios of cell 3 signal / AWGN for frequency 2

PRS Ês / Noc and Ês / Noc uncertainty for fading condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
PRS Ês / Noc and Ês / Noc uncertainty = SQRT (Signal-to-noise ratio

uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	10.1A FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz
	Same as 10.1
	Same as 10.1

	10.1B FDD RSTD Measurement Reporting Delay Carrier Aggregation for 5 MHz +5 MHz Bandwidth
	Same as 10.1
	Same as 10.1

	10.1C FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.1
	Same as 10.1

	10.2 TDD RSTD Measurement Reporting Delay for Carrier Aggregation
	Same as 10.1
	Same as 10.1

	10.2A TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz
	Same as 10.1
	Same as 10.1

	10.2B TDD RSTD Measurement Reporting Delay Carrier Aggregation for 5 MHz +5 MHz Bandwidth
	Same as 10.1
	Same as 10.1

	10.2C TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.1
	Same as 10.1

	10.2D TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz +10 MHz Bandwidth
	Same as 10.1
	Same as 10.1

	10.3 FDD RSTD Measurement Accuracy for Carrier Aggregation
	Noc1 ±1.0 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
PRS Ês2 / Noc2 ±0.3 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB averaged over BWConfig 

PRS Ês3 / Noc2 ±0.3 dB averaged over BWConfig 

Ês3 / Noc2 ±0.3 dB averaged over BWConfig
Cell Timing Difference = ± 1 Ts
	Note:

PRS Ês1 / Noc1 and Ês1 / Noc1 are the ratios of cell 1 signal / AWGN for frequency 1

PRS Ês2 / Noc2 and Ês2 / Noc2 are the ratios of cell 2 signal / AWGN for frequency 2

PRS Ês3 / Noc2 and Ês3 / Noc2 are the ratios of cell 3 signal / AWGN for frequency 2

	10.3A FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz  (Rel-10 and Rel-11)
	Same as 10.3
	

	10.3A_1 FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-12 onwards)
	Same as 10.3
	Same as 10.3

	10.3B FDD RSTD Measurement Accuracy for Carrier Aggregation for 5 MHz+5 MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.3C FDD RSTD Measurement Accuracy for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.4 TDD RSTD Measurement Accuracy for Carrier Aggregation
	Same as 10.3
	

	10.4A TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-10 and Rel-11)
	Same as 10.3
	

	10.4A_1 TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-12 onwards)
	Same as 10.3
	Same as 10.3

	10.4B TDD RSTD Measurement Accuracy for Carrier Aggregation for 5 MHz+5 MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.4C TDD RSTD Measurement Accuracy for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.4D TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz+10 MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.5 FDD 3 DL CA RSTD Measurement Reporting Delay
	Noc1 ±1.0 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
Noc3 ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc1 ±0.6 dB averaged over BWConfig 

Ês1 / Noc1 ±0.6 dB averaged over BWConfig
PRS Ês2 / Noc2 ±0.6 dB averaged over BWConfig 

Ês2 / Noc2 ±0.6 dB averaged over BWConfig
PRS Ês3 / Noc3 ±0.6 dB averaged over BWConfig 

Ês3 / Noc3 ±0.6 dB averaged over BWConfig
PRS Ês4 / Noc3 ±0.6 dB averaged over BWConfig 

Ês4 / Noc3 ±0.6 dB averaged over BWConfig
Response Time = ± 300 ms
	Note:

PRS Ês1 / Noc1 and Ês1 / Noc1 are the ratios of cell 1 signal / AWGN for frequency 1

PRS Ês2 / Noc2 and Ês2 / Noc2 are the ratios of cell 2 signal / AWGN for frequency 2 

PRS Ês3 / Noc3 and Ês3 / Noc3 are the ratios of cell 3 signal / AWGN for frequency 3

PRS Ês4 / Noc3 and Ês4 / Noc3 are the ratios of cell 4 signal / AWGN for frequency 3

PRS Ês / Noc and Ês / Noc uncertainty for fading condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
PRS Ês / Noc and Ês / Noc uncertainty = SQRT (Signal-to-noise ratio

uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	10.6 TDD 3 DL CA RSTD Measurement Reporting Delay
	Same as 10.5
	Same as 10.5

	10.7 FDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
	Noc1 ±1.0 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
Noc3 ±1.0 dB averaged over BWConfig
PRS Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
PRS Ês2 / Noc2 ±0.3 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB averaged over BWConfig 

PRS Ês3 / Noc3 ±0.3 dB averaged over BWConfig 

Ês3 / Noc3 ±0.3 dB averaged over BWConfig
PRS Ês4 / Noc3 ±0.3 dB averaged over BWConfig 

Ês4 / Noc3 ±0.3 dB averaged over BWConfig
Cell Timing Difference (Intra-freq) = ± 1 Ts

Cell Timing Difference (Inter-freq) = ± 2 Ts
	Note:

PRS Ês1 / Noc1 and Ês1 / Noc1 are the ratios of cell 1 signal / AWGN for frequency 1

PRS Ês2 / Noc2 and Ês2 / Noc2 are the ratios of cell 2 signal / AWGN for frequency 2

PRS Ês3 / Noc3 and Ês3 / Noc3 are the ratios of cell 3 signal / AWGN for frequency 3

PRS Ês4 / Noc3 and Ês4 / Noc3 are the ratios of cell 4 signal / AWGN for frequency 3

	10.8 TDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
	Same as 10.7
	Same as 10.7

	In addition, the following Test System uncertainties and related constraints apply.

Any additional constraints are defined in the specific tests.
	

	AWGN Bandwidth
	≥ 1.08 MHz, 2.7 MHz, 4.5 MHz, 9 MHz, 13.5 MHz, 18 MHz;

NRB x 180kHz according to BWConfig

	AWGN absolute power uncertainty
	Test-specific

	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig
	±2 dB

	AWGN peak to average ratio
	≥10 dB @0.001%

	Signal-to noise ratio uncertainty
	Test-specific

	Fading profile power uncertainty
	±0.5 dB

	Fading profile delay uncertainty, relative to frame timing
	±5 ns (excludes absolute errors related to baseband timing)


C.1.4
MBS Minimum Performance requirements

Table C.1.4-1: Maximum Test System Uncertainty for MBS Minimum Performance tests

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	11.1, 11.2, 11.3, 11.4, 11.5
	Absolute MBS signal level
	TBD
	

	
	Relative MBS signal level
	TBD
	

	
	MBS beacon relative delay
	TBD
	

	
	Response time
	TBD
	


<End of changed section>

<Start of next changed section>

C.2.2
ECID and OTDOA Measurement requirements

Table C.2.2: Test Parameter Relaxations for ECID and OTDOA Measurement requirements

	Clause
	Test Parameter Relaxation

	8.1.1 E-UTRAN FDD UE Rx – Tx time difference case
	
	

	8.1.2 E-UTRAN TDD UE Rx – Tx time difference case
	
	

	8.1.3 E-UTRAN FDD UE Rx-Tx time difference under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
	Parameters

Noc: -98dBm/15kHz
Ês1 / Noc: -3.00dB

Ês2 / Noc: +1.00dB
	Test Tolerance

0dB
+0.3dB

0dB

	8.1.4 E-UTRAN TDD UE Rx-Tx time difference under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
	Same as 8.1.3
	Same as 8.1.3

	8.1.5 E-UTRAN FDD UE Rx–Tx time difference under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	Parameters

Noc: -98dBm/15kHz
Ês1 / Noc: -3.00dB

Ês2 / Noc: +3.00dB

Ês3 / Noc: +1.00dB
	Test Tolerance

0dB
+0.4dB

0dB

0dB

	8.1.6 E-UTRAN TDD UE Rx–Tx time difference under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	Same as 8.1.5
	Same as 8.1.5

	9.1.1 FDD RSTD Measurement Reporting Delay
	Response time
	300 ms

	9.1.2 TDD RSTD Measurement Reporting Delay
	Response time
	300 ms

	9.1.3 FDD RSTD Measurement Accuracy
	For Test 2 and Test 4:

PRS Ês1 / Noc averaged over BWConfig
PRS Ês2 / Noc averaged over BWConfig
For all tests:

Cell Timing Difference
	+0.3 dB 

+0.3 dB 

± 1 Ts

	9.1.4 TDD RSTD Measurement Accuracy
	Same as 9.1.3
	Same as 9.1.3

	9.2.1 FDD-FDD inter-frequency RSTD measurement reporting delay
	Response time
	300 ms

	9.2.2 TDD-TDD inter-frequency RSTD measurement reporting delay
	Response time
	300 ms

	9.2.4 FDD-FDD inter frequency RSTD Accuracy
	PRS Ês1 / Noc1 averaged over BWConfig
PRS Ês2 / Noc2 averaged over BWConfig
Cell Timing Difference
	+0.3 dB 

+0.3 dB 

± 2 Ts

	9.2.5 TDD-TDD inter frequency RSTD Accuracy
	Same as 9.1.3
	Same as 9.1.3

	10.1 FDD RSTD Measurement Reporting Delay for Carrier Aggregation
	Response time
	300 ms

	10.1A FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz
	Response time
	300 ms

	10.1B FDD RSTD Measurement Reporting Delay Carrier Aggregation for 5 MHz +5 MHz Bandwidth
	Response time
	300 ms

	10.1C FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Response time
	300 ms

	10.2 TDD RSTD Measurement Reporting Delay for Carrier Aggregation
	Response time
	300 ms

	10.2A TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz
	Response time
	300 ms

	10.2B TDD RSTD Measurement Reporting Delay Carrier Aggregation for 5 MHz +5 MHz Bandwidth
	Response time
	300 ms

	10.2C TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Response time
	300 ms

	10.2D TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz +10 MHz Bandwidth
	Response time
	300 ms

	10.3 FDD RSTD Measurement Accuracy for Carrier Aggregation
	PRS Ês2 / Noc2 averaged over BWConfig
PRS Ês3 / Noc2 averaged over BWConfig
Cell Timing Difference
	+0.3 dB 

+0.3 dB 

± 1 Ts

	10.3A FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-10 and Rel-11)
	Same as 10.3
	Same as 10.3

	10.3A_1 FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-12 onwards)
	Same as 10.3
	Same as 10.3

	10.3B FDD RSTD Measurement Accuracy for Carrier Aggregation for 5MHz+5MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.3C FDD RSTD Measurement Accuracy for Carrier Aggregation for 10MHz+5MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.4 TDD RSTD Measurement Accuracy for Carrier Aggregation
	Same as 10.3
	Same as 10.3

	10.4A TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-10 and Rel-11)
	Same as 10.3
	Same as 10.3

	10.4A_1 TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-12 onwards)
	Same as 10.3
	Same as 10.3

	10.4B TDD RSTD Measurement Accuracy for Carrier Aggregation for 5MHz+5MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.4C TDD RSTD Measurement Accuracy for Carrier Aggregation for 10MHz+5MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.4D TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz+10 MHz Bandwidth
	Same as 10.3
	Same as 10.3

	10.5 FDD 3 DL CA RSTD Measurement Reporting Delay
	Response time
	300 ms

	10.6 TDD 3 DL CA RSTD Measurement Reporting Delay
	Response time
	300 ms

	10.7 FDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
	PRS Ês3 / Noc3 averaged over BWConfig
PRS Ês4 / Noc3 averaged over BWConfig
Cell Timing Difference (Intra-band)

Cell Timing Difference (Inter-band)
	+0.3 dB

+0.3 dB

± 1 Ts

± 2 Ts

	10.8 TDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
	Same as 10.7
	Same as 10.7


C.2.3
MBS Minimum Performance requirements

Table C.2.3-1: Test Parameter Relaxations for MBS Minimum Performance tests

	Clause
	Test Parameter Relaxation

	11.1, 11.2, 11.3, 11.4, 11.5
	Absolute MBS signal level
	TBD

	
	Difference of code phase measurements
	TBD

	
	Response time
	TBD


<End of changed section>

<Start of next changed section>

C.4
Derivation of Test Requirements (This clause is informative)

The Test Requirements have been calculated by relaxing the Conformance requirement of the core specification using the Test Parameter Relaxations defined in clause C.2. When the Test Parameter Relaxation is zero, the Test Requirement will be the same as the Conformance requirement. When the Test Parameter Relaxation is non-zero, the Test Requirements will differ from the Conformance requirement, and the formula used for this relaxation is given in table C.4.1 and C.4.2 and C.4.3.

Table C.4.1: Derivation of Test Requirements for A-GNSS Minimum Performance tests

	Test
	Conformance requirement in
3GPP TS 25.171 or 3GPP TS 25.172 or 3GPP TS 36.171
	Test Parameter Relaxation (TPR)
	Test Requirement

	5.2.1, 6.2.1, 7.1.1 Sensitivity Coarse Time Assistance
	Coarse Time Assistance
	(2 s
	200 ms
	Formulas: UL-TPR, LL+TPR: (1.8 s

	
	Absolute GPS L1 C/A signal level (test 5.2.1 and test 7.1.1 sub-test 1)
	-142, -147 dBm
	1 dB
	Level + TPR: -141, -146 dBm

	
	Absolute GNSS signal level (Galileo)
	-142, -147 dBm
	1 dB
	Level + TPR: -141, -146 dBm

	
	Absolute GNSS signal level (GPS) (test 6.2.1 and test 7.1.1 sub-tests4, 5 and 10)
	-142, -147 dBm
	1 dB
	Level + TPR: -141, -146 dBm

	
	Absolute GNSS signal level (GLONASS)
	-142, -147 dBm
	1 dB
	Level + TPR: -141, -146 dBm

	
	Absolute GNSS signal level (BDS)
	-136, -145 dBm
	1 dB
	Level + TPR: -135, -144 dBm

	
	Position error
	100 m
	1.3 m
	Error +TPR: 101.3 m

	
	Response time
	20 s
	300 ms
	Time + TPR: 20.3 s

	5.2.2, 6.2.2, 7.1.2 Sensitivity Fine Time Assistance
	Coarse Time Assistance
	(2 s
	200 ms
	Formulas: UL-TPR, LL+TPR: (1.8 s

	
	Fine Time Assistance
	(10 us
	1 us
	UL-TPR, LL+TPR: (9 us

	
	Absolute GPS L1 C/A signal level (test 5.2.2 and test 7.1.2 sub-test 1)
	-147 dBm
	1 dB
	Level + TPR: -146 dBm

	
	Absolute GNSS signal level (Galileo)
	-147 dBm
	1 dB
	Level + TPR: -146 dBm

	
	Absolute GNSS signal level (GPS) (test 6.2.2 and test 7.1.2 sub-tests 4, 5 and 10)
	-147 dBm
	1 dB
	Level + TPR: -146 dBm

	
	Absolute GNSS signal level (GLONASS)
	-147 dBm
	1 dB
	Level + TPR: -146 dBm

	
	Absolute GNSS signal level (BDS)
	-147 dBm
	1 dB
	Level + TPR: -146 dBm

	
	Position error
	100 m
	1.3 m
	Error +TPR: 101.3 m

	
	Response time
	20 s
	300 ms
	Time + TPR: 20.3 s

	5.3, 6.3, 7.2 Nominal Accuracy
	Coarse Time Assistance
	(2 s
	200 ms
	Formulas: UL-TPR, LL+TPR: (1.8 s

	
	Absolute GPS L1 C/A signal level (test 5.3 and test 7.2 sub-test 1)
	-130 dBm
	0 dB 
	Formulas: Level + TPR: -130 dBm 

	
	Absolute GNSS signal level (Galileo)
	 -127 dBm
	0 dB
	Level + TPR: -127 dBm

	
	Absolute GNSS signal level (GPS) (test 6.3 and test 7.2 sub-tests 4, 5 and 10)
	-128.5 dBm
	0 dB
	Level + TPR: -128.5 dBm

	
	Absolute GNSS signal level (GLONASS)
	-131 dBm
	0 dB
	Level + TPR: -131 dBm

	
	Absolute GNSS signal level (QZSS)
	-128.5 dBm
	0 dB
	Level + TPR: -128.5 dBm

	
	Absolute GNSS signal level (SBAS)
	-131 dBm
	0 dB
	Level + TPR: -131 dBm

	
	Absolute GNSS signal level (BDS)
	-133 dBm
	0 dB
	Level + TPR: -133 dBm

	
	Position error
	30 m
	1.3 m
	Error +TPR: 31.3 m

	
	Response time
	20 s
	300 ms
	Time + TPR: 20.3 s

	5.4, 6.4, 7.3 Dynamic Range
	Coarse Time Assistance
	(2 s
	200 ms
	Formulas: UL-TPR, LL+TPR: (1.8 s

	
	Absolute GPS L1 C/A signal level (test 5.4 and test 7.3 sub-test 1)
	-129 to -147 dBm
	1 dB
	Level + TPR: each level +1 dBm

	
	Absolute GNSS signal level (Galileo)
	-127.5 to -147 dBm
	1 dB
	Level + TPR: each level +1 dBm 

	
	Absolute GNSS signal level (GPS) (test 6.4 and test 7.3 sub-tests4, 5 and 10)
	-129 to -147 dBm
	1 dB
	Level + TPR: each level +1 dBm

	
	Absolute GNSS signal level (GLONASS)
	-131.5 to -147 dBm
	1 dB
	Level + TPR: each level +1 dBm

	
	Absolute GNSS signal level (BDS)
	-133.5 to -145 dBm
	1 dB
	Level + TPR: each level +1 dBm

	
	Relative GPS L1 C/A signal level (test 5.4 and test 7.3 sub-test 1)
	18 dB
	0.2 dB
	Level - TPR: highest level -0.2 dB: -128.2 dBm

	
	Relative GNSS signal level (Galileo)
	19.5 dB
	0.2 dB
	Level - TPR: highest level -0.2 dB: -126.7 dBm

	
	Relative GNSS signal level (GPS) (test 6.4 and test 7.3 sub-tests 4, 5 and 10)
	18 dB
	0.2 dB
	Level - TPR: highest level -0.2 dB: -128.2 dBm

	
	Relative GNSS signal level (GLONASS)
	15.5 dB
	0.2 dB
	Level - TPR: highest level -0.2 dB: -130.7 dBm

	
	Relative GNSS signal level (BDS)
	11.5 dB
	0.2 dB
	Level - TPR: highest level -0.2 dB: -132.7 dBm

	
	Position error
	100 m
	1.3 m
	Error +TPR: 101.3 m

	
	Response time
	20 s
	300 ms
	Time + TPR: 20.3 s

	5.5, 6.5, 7.4 Multi-path scenario
	Coarse Time Assistance
	(2 s
	200 ms
	Formulas: UL-TPR, LL+TPR: (1.8 s

	
	Absolute GPS L1 C/A signal level (test 5.5 and test 7.4 sub-test 1)
	-130 dBm
	0 dB 
	Formulas: Level + TPR: -130 dBm

	
	Absolute GNSS signal level (Galileo)
	-127 dBm
	0 dB
	Level + TPR: -127 dBm

	
	Absolute GNSS signal level (GPS) (test 6.5 and test 7.4 sub-tests 4,5 and10)
	-128.5 dBm
	0 dB
	Level + TPR: -128.5 dBm

	
	Absolute GNSS signal level (GLONASS)
	-131 dBm
	0 dB
	Level + TPR: -131 dBm

	
	Absolute GNSS signal level (BDS)
	-133 dBm
	0 dB
	Level + TPR: -133 dBm

	
	Relative GPS L1 C/A signal level (test 5.5 and test 7.4 sub-test 1)

-142, -147 dBm
	6 dB
	0.2 dB
	Relative level + TPR: relative level + 0.2dB: 6.2 dB

	
	Relative GNSS signal level (all GNSSs) (test 6.5 and test 7.4 sub-tests 4, 5 and 10)
	Y dB where “Y” is given in Table 4.2.2
	0.2 dB
	Relative level + TPR: relative level + 0.2dB: Y + 0.2 dB

	
	Position error
	100 m
	1.3 m
	Error +TPR: 101.3 m

	
	Response time
	20 s
	300 ms
	Time + TPR: 20.3 s

	5.6, 6.6, 7.5 Moving scenario and periodic update
	Absolute GPS L1 C/A Signal level (test 5.6 and test 7.5 sub-test 1)
	-130 dBm
	0 dB 
	Formulas: Level + TPR: -130 dBm

	
	Absolute GNSS signal level (Galileo)
	-127 dBm
	0 dB
	Level + TPR: -127 dBm

	
	Absolute GNSS signal level (GPS) (test 6.6 and test 7.5 sub-tests 4, 5 and 10)
	-128.5 dBm
	0 dB
	Level + TPR: -128.5 dBm

	
	Absolute GNSS signal level (GLONASS)
	-131 dBm
	0 dB
	Level + TPR: -131 dBm

	
	Absolute GNSS signal level (BDS)
	-133 dBm
	0 dB
	Level + TPR: -133 dBm

	
	Position error 100 m
	100 m
	1.3 m
	Error +TPR: 101.3 m

	
	Differential response time 2s  20 %
	2s +/- 20 %
	100 ms
	Time +TPR: 1.5 s and 2.5 s


Table C.4.2: Derivation of Test Requirements for ECID and OTDOA Measurement tests

	Test 
	Minimum Requirement in TS 36.133
	Test Parameter Relaxation
(TPR)
	Test Requirement in TS 36.571-1

	8.1.1 E-UTRAN FDD UE Rx - Tx time difference case
	Test 1:

Noc: -98dBm/15kHz
Ês / Noc: -3.0dB

Reported RxTx time difference value: Measured value converted to RX-TX_TIME_DIFFERENCE according to Table 8.1.1.3-2
Test 2:

Noc: -98dBm/15kHz
Ês / Noc: -3.0dB

Reported RxTx time difference value: Measured value converted to RX-TX_TIME_DIFFERENCE according to Table 8.1.1.3-2
	Test 1:

0dB
0.3dB

Via mapping

Test 2:

0dB
0.3dB

Via mapping
	Test 1:

Noc: -98dBm/15kHz
Ês / Noc: -2.7.0dB

(Measured value from step 7 - 23) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

To

(Measured value from step 7 +23) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1
Test 2:

Noc: -98dBm/15kHz
Ês1 / Noc: +6.0dB

Ês2 / Noc: +2.0dB

Measured value from step 7 -13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

To

(Measured value from step 7 +13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

	8.1.2 E-UTRAN TDD UE Rx - Tx time difference case
	Same as 8.1.1
	Same as 8.1.1
	Same as 8.1.1

	8.1.3 E-UTRAN FDD UE Rx-Tx time difference under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
	Test 1:

Noc: -98dBm/15kHz
Ês1 / Noc: -3.00dB

Ês2 / Noc: +1.00dB 

Reported RxTx time difference value: Measured value converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1
Test 2:

Noc: -98dBm/15kHz
Ês1 / Noc: -3.00dB

Ês2 / Noc: +1.00dB

Reported RxTx time difference value: Measured value converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1
	Test 1:

0dB
0.3dB

0dB
Via mapping 

Test 2:

0dB
0.3dB

0dB
Via mapping
	Test 2:

Noc: -98dBm/15kHz
Ês1 / Noc: -2.70dB

Ês2 / Noc: +1.00dB 

Measured value from step 7 -13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

To

(Measured value from step 7 +13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

Test 2:

Noc: -98dBm/15kHz
Ês1 / Noc: -2.70dB

Ês2 / Noc: +1.00dB 

Measured value from step 7 -13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

To

(Measured value from step 7 +13) Ts converted to RX-TX_TIME_DIFFERENCE according to Table 4.6.3-1

	8.1.4 E-UTRAN TDD UE Rx-Tx time difference under Time Domain Measurement Resource Restriction with Non-MBSFN ABS (eICIC)
	Same as 8.1.3
	Same as 8.1.3
	Same as 8.1.3

	8.1.5 E-UTRAN FDD UE Rx–Tx time difference under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	[TBD]
	[TBD]
	[TBD]

	8.1.6 E-UTRAN TDD UE Rx–Tx time difference under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS (feICIC)
	[TBD]
	[TBD]
	[TBD]

	9.1.1 FDD RSTD Measurement Reporting Delay
	Response Time = 3 s
	300 ms
	Time + TPR: 3.3 s

	9.1.2 TDD RSTD Measurement Reporting Delay
	Response Time = 3 s
	300 ms
	Time + TPR: 3.3 s

	9.1.3 FDD RSTD Measurement Accuracy
	For Test 2 and Test 4:

PRS Ês1 / Noc = -6dB

PRS Ês2 / Noc = -13dB

For All Tests:

See Table 9.1.3.3-1 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 1 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 9.1.3.5-2.

	9.1.4 TDD RSTD Measurement Accuracy
	Same as 9.1.3
	
	

	9.2.1 FDD-FDD inter-frequency RSTD measurement reporting delay
	Response Time = 6 s
	300 ms
	Time + TPR: 6.3 s

	9.2.2 TDD-TDD inter-frequency RSTD measurement reporting delay
	Response Time = 6 s
	300 ms
	Time + TPR: 6.3 s

	9.2.4 FDD-FDD inter frequency RSTD Accuracy
	PRS Ês1 / Noc1 = -6dB

PRS Ês2 / Noc2 = -13dB

See TS 36.133 [23] Table 9.1.10.3-1 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 2 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 9.2.4.5-2.

	9.2.5 TDD-TDD inter frequency RSTD Accuracy
	Same as 9.2.4
	
	

	10.1 FDD RSTD Measurement Reporting Delay for Carrier Aggregation
	Test 1:

Response Time = 3 s

Test 2:

Response Time = 6 s
	300 ms

300 ms
	Time + TPR: 3.3 s

Time + TPR: 6.3 s

	10.1A FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz
	Same as 10.1
	
	

	10.1B FDD RSTD Measurement Reporting Delay Carrier Aggregation for 5 MHz +5 MHz Bandwidth
	Same as 10.1
	
	

	10.1C FDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.1
	
	

	10.2 TDD RSTD Measurement Reporting Delay for Carrier Aggregation
	Same as 10.1
	
	

	10.2A TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz
	Same as 10.1
	
	

	10.2B TDD RSTD Measurement Reporting Delay Carrier Aggregation for 5 MHz +5 MHz Bandwidth
	Same as 10.1
	
	

	10.2C TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.1
	
	

	10.2D TDD RSTD Measurement Reporting Delay for Carrier Aggregation for 20 MHz +10 MHz Bandwidth
	Same as 10.1
	
	

	10.3 FDD RSTD Measurement Accuracy for Carrier Aggregation
	PRS Ês2 / Noc2 = -6dB

PRS Ês3 / Noc2 = -13dB

See TS 36.133 [23] Table 9.1.10.1-1 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 1 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.3.5-2.

	10.3A FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-10 and Rel-11)
	Same as 10.3
	Same as 10.3
	Same as 10.3

	10.3A_1 FDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-12 onwards)
	PRS Ês2 / Noc2 = -6dB

PRS Ês3 / Noc2 = -13dB

See TS 36.133 [23] Table 9.1.10.1-1 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 1 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table Table 10.3A_1.5-1.

	10.3B FDD RSTD Measurement Accuracy for Carrier Aggregation for 5 MHz+5 MHz Bandwidth
	PRS Ês2 / Noc2 = -6dB

PRS Ês3 / Noc2 = -13dB

See TS 36.133 [23] Table 9.1.10.1-1 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 1 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.3B.5-2.

	10.3C FDD RSTD Measurement Accuracy for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.3B
	Same as 10.3B
	Same as 10.3B

	10.4 TDD RSTD Measurement Accuracy for Carrier Aggregation
	Same as 10.3
	Same as 10.3
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.4.5-2.

	10.4A TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-10 and Rel-11)
	Same as 10.3
	Same as 10.3
	Same as 10.4

	10.4A_1 TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz (Rel-12 onwards)
	PRS Ês2 / Noc2 = -6dB

PRS Ês3 / Noc2 = -13dB

See TS 36.133 [23] Table 9.1.10.1-1 for measurement accuracy.
	+0.3 dB

+0.3 dB

± 1 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table Table 10.4A_1.5-1.

	10.4B TDD RSTD Measurement Accuracy for Carrier Aggregation for 5 MHz+5 MHz Bandwidth
	Same as 10.3B
	Same as 10.3B
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.4B.5-2.

	10.4C TDD RSTD Measurement Accuracy for Carrier Aggregation for 10 MHz+5 MHz Bandwidth
	Same as 10.3B
	Same as 10.3B
	Same as 10.4B

	10.4D TDD RSTD Measurement Accuracy for Carrier Aggregation for 20 MHz+10 MHz Bandwidth
	Same as 10.3
	Same as 10.3
	Same as 10.4

	10.5 FDD 3 DL CA RSTD Measurement Reporting Delay
	Same as 10.1
	Same as 10.1
	Same as 10.1

	10.6 TDD 3 DL CA RSTD Measurement Reporting Delay
	Same as 10.1
	Same as 10.1
	Same as 10.1

	10.7 FDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
	PRS Ês3 / Noc3 = -6dB

PRS Ês4 / Noc3 = -13dB

See TS 36.133 [23] Table 9.1.10.1-1 for measurement accuracy or intra-band.

See TS 36.133 [23] Table 9.1.10.2-1 for measurement accuracy or inter-band
	+0.3 dB

+0.3 dB

± 1 Ts

± 2 Ts
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.7.5-2

See Table 10.7.5-2

	10.8 TDD RSTD Measurement Accuracy for 3DL Carrier Aggregation
	Same as 10.7
	Same as 10.7
	Level + TPR, -5.7 dB

Level + TPR, -12.7 dB

See Table 10.8.5-2

See Table 10.8.5-2


Table C.4.3: Derivation of Test Requirements for MBS Minimum Performance tests

	Test
	Conformance requirements in
11.1.3, 11.2.3, 11.3.3, 11.4.3 and 11.5.3
	Test Parameter Relaxation (TPR)
	Test Requirement

	11.1 MBS Measurement Reporting Delay
	Response time
	12 seconds
	TBD
	Time+TPR: 12 + TBD s

	11.2 MBS Sensitivity Measurement Aaccuracy
	Beacon Power
	-130 dBm
	TBD
	Level+TPR: -130 + TBD dBm

	
	Difference of code phase measurements
	[2.3586 ( 10-4] ms
	TBD
	Error+TPR: [2.3586 ( 10-4] +TBD ms

	
	Response time
	12 seconds
	TBD
	Time+TPR: 12 + TBD s

	11.3 MBS Nominal Measurement Accuracy
	High Power Beacons
	-30 dBm
	TBD
	Level+TPR: -30 +TBD dBm

	
	High Power Beacon difference of code phase measurements
	[7.0760 ( 10-5 ] ms
	TBD
	Error+TPR: [7.0760 ( 10-5] +TBD ms

	
	Response time
	12 seconds
	TBD
	Time+TPR: 12 + TBD s

	11.4 MBS Dynamic Range Measurement Accuracy


	High Power Beacons
	-30 dBm
	TBD
	Level+TPR: -30 +TBD dBm

	
	High Power Beacon difference of code phase measurements
	[7.0760 ( 10-5 ] ms
	TBD
	Error+TPR: [7.0760 ( 10-5] +TBD ms

	
	Low Power Beacons
	-130 dBm
	TBD
	Level+TPR: -130 + TBD dBm

	
	Low Power Beacon difference of code phase measurements
	[2.3586 ( 10-4] ms
	TBD
	Error+TPR: [2.3586 ( 10-4] +TBD ms

	
	Response time
	12 seconds
	TBD
	Time+TPR: 12 + TBD s

	11.5 MBS Measurement Accuracy in Multipath
	Beacon Power
	-30 dBm
	TBD
	Level+TPR: -30 +TBD dBm

	
	Difference of code phase measurements
	[2.3586 ( 10-4] ms
	TBD
	Error+TPR: [2.3586 ( 10-4] +TBD ms

	
	Response time
	12 seconds
	TBD
	Time+TPR: 12 + TBD s


<End of changed section>

<Start of next changed section>

D.4.4
Pass fail decision rules for ECID and OTDOA and MBS test cases

Having observed 0 errors, pass the test at 33+ samples, otherwise continue

Having observed 1 error, pass the test at 46+ samples, otherwise continue

Having observed 2 errors, pass the test at 58+ samples, fail the test at 2 samples, otherwise continue

Having observed 146 errors, pass the test at 1181+ samples, fail the test at 1173- samples, otherwise continue

Having observed 147 errors, fail the test at 1182- samples,

Where x+ means: x or more, x- means x or less

NOTE: an ideal DUT passes after 33 samples. The maximum test time is 1181 samples.

<End of changed section>

<Start of next changed section>

Annex G (normative):
Environmental conditions

G.1
General

This normative annex specifies the environmental requirements of the UE. Within these limits the requirements of the present documents shall be fulfilled.

G.2
Environmental requirements

The requirements in this clause apply to all types of UE(s).

G.2.1
Temperature

The UE shall fulfil all the requirements in the full temperature range of:

Table G.2.1.1

	+15°C to +35°C
	for normal conditions (with relative humidity  up to 75 %)


G.2.2
Voltage

The UE shall fulfil all the requirements in the full voltage range, i.e. the voltage range between the extreme voltages.

The manufacturer shall declare the lower and higher extreme voltages and the approximate shutdown voltage. For the equipment that can be operated from one or more of the power sources listed below, the lower extreme voltage shall not be higher, and the higher extreme voltage shall not be lower than that specified below.

Table G.2.2.1

	Power source
	Normal conditions

voltage

	AC mains
	nominal

	Regulated lead acid battery
	1.1 ( nominal

	Non regulated batteries:

-
Leclanché / lithium

-
Mercury/nickel and cadmium
	Nominal

Nominal


Annex Y (informative):
MBS Beacon parameters

Y.1
General

This informative annex consolidates a description of the MBS beacon parameters that are specified in the MBS ICD [xx]. They are provided here for reference. 

Y.2
Beacon parameters

This is a summary of the MBS beacon parameters to be used for MBS testing:

Beacon PN Code: 1023 chip length for TB1. Actual PN codes are listed it the MBS ICD [xx]

MBS Beacon Configuration: TB1 (2.046 MHz, contains data) [xx]

MBS Packet Type: Type 2 [xx]

MBS Transmitter ID (TxID): Field used to signal a unique ID that identifies each transmitter within one major deployment area, such as within North America. Range: [0, 2^15-1] [xx]

Slot Index: This is the physical time slot within a MBS transmission period, in which a transmitter is transmitting. Each slot is 100 ms in duration and a MBS transmission period is 1 sec long. [xx]

All other fields: Set to the min value (bit value equal to 0) for testing [xx]
<End of last changed section>

<Unchanged text omitted>
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