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7.2.5
E-UTRAN TDD - UE Timing Advance Adjustment Accuracy Test for SCell in sTAG




7.2.5.1
Test purpose
To verify the UE in RRC_CONNECTED state adjusts the timing of its transmissions with accuracy by meeting the E-UTRAN TDD timing advance adjustment accuracy requirements in an AWGN model.

7.2.5.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward that supports Uplink Carrier Aggregation and multiple timing advances.

7.2.5.3
Minimum conformance requirements

The timing advance is initiated from E-UTRAN with MAC message that implies and adjustment of the timing advance according to TS 36.321 [11] clause 5.2.

The UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advancement command received in sub-frame n.

The UE shall adjust the timing of its transmission with a relative accuracy better than or equal to ±4 ×TS seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command is expressed in multiple of 16 × TS and is relative to the current uplink timing.

In case of random access response, 11-bit timing advance command, TA, for a TAG indicates NTA values by index values of TA = 0, 1, 2, ..., 1282, where an amount of the time alignment for the TAG is given by NTA = TA × 16 according to TS 36.213 [8] clause 4.2.3. NTA is defined in TS 36.211 [9].
In other cases, 6-bit timing advance command, TA, for a TAG indicates adjustment of the current NTA value, NTA,old, to the new NTA value, NTA,new, by index values of  TA = 0, 1, 2,..., 63,  where NTA,new = NTA,old + (TA - 31) × 16 according to TS 36.213 [8] clause 4.2.3. Adjustment of NTA value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing for the TAG by a given amount respectively.

For UE timers, the UE shall comply with the timer accuracies according to TS 36.133 [4] table 7.2.2-1. The requirements are only related to the actual timing measurements internally in the UE.

The normative reference for this requirement is TS 36.133 [4] clause 7.3 and A.7.2.5.

7.2.5.4
Test description

7.2.5.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz for both PCell and SCell as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.41.

2.
The general test parameter settings are set according to Table 7.2.5.4.1-1. 

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Two Cells are used. Cell 1 is PCell on the primary component carrier, Cell 2 is SCell on the secondary component carrier. PCell is in the Primary Timing Advance Group (pTAG) and SCell is in the secondary Timing Advance Group (sTAG). Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test. Cell 2 shall be powered OFF.

Table 7.2.5.4.1-1: General Test Parameters for E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.0 TDD
	As specified in section A.1.2

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 TDD
	As specified in section A.2.2

	Timing Advance Command (TA) value during T1
	
	31
	NTA = 0 for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA = 128

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	


7.2.5.4.2
Test procedure
The test consists of two cells. The test consists of two successive time periods, with time durations of T1 and T2 respectively. In each time period, timing advance commands for sTAG are sent to the UE and SRS are sent from the UE and received by the SS. By measuring the reception of the SRS, the transmit timing, and hence the timing advance adjustment accuracy, can be measured for SCell in sTAG. The UE Time Alignment Timer (timeAlignmentTimer IE), defined in TS 36.321 [11] clause 5.2, shall be configured so that it does not expire in the duration of the test.
1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.
2.
Configure SCell according to Annex C.0 and C.1 for all downlink physical channels.
3.
The SS shall configure SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4 with UL CA.

4.
The SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [11], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133 [4], clauses 8.3.3.2).
5.
Set the parameters according to T1 in Tables 7.2.5.5-1 and 7.2.5.5-2. Propagation conditions are set according to Annex B clause B.1.1. 
6.
SS shall transmit an RRCConnectionReconfiguration message.

7.
The UE shall transmit RRCConnectionReconfigurationComplete message.

8.
SS shall transmit one message with a Timing Advance Command MAC Control Element for sTAG, TA. The timing advance command, TA, shall be set to 31 which indicate zero adjustment of the current NTA value for sTAG. The timing advance adjustment during T1 shall be NTA = 0.

9.
The UE shall transmit SRS and adjust its uplink timing at the beginning of sub-frame n+6 for a timing advance command TA received in sub-frame n. Sub-frame n is the sub-frame where the UE received the time advance command.

10.
When T1 expires, the SS shall switch the timing advance command (TA) from T1 to T2 as specified in Table 7.2.5.5-1.

11.
SS shall transmit a sequence of messages with Timing Advance Command MAC Control Element for sTAG, TA. The timing advance command, TA, shall be set to 39 which indicate adjustment of the current NTA value for sTAG. The timing advance adjustment during T2 shall be NTA = 128.

12.
The UE shall transmit SRS and adjust its uplink timing at the beginning of sub-frame n+6 for a timing advance command TA received in sub-frame n. Sub-frame n is the sub-frame where the UE received the time advance command.

13.
The result from the SRS and adjustment of the timing advance in step 12) is used to measure that the UE adjusts the timing of its transmission with a relative accuracy better than or equal to ± 4.5 × TS to the signalled timing advance value compared to the timing of preceding uplink transmission.
14.
If the UE adjust the timing of its transmission within a relative accuracy greater than or equal to ± 4.5 × TS to the signalled timing advance value compared to the timing of preceding uplink transmission then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.

15.
The SS shall transmit RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

16.
After the RRC connection release, the SS:


- transmits in Cell 1 a Paging message (including PagingRecord with ue-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),

or


- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

17.
Repeat step 2-16 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.2.5.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 7.2.5.4.3-1: RRCConnectionReconfiguration: Additional E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG requirement
	Derivation Path: Clause 4.6.1 Table 4.6.1-8, condition SCell_AddMod


Table7.2.5.4.3-2: MAC-MainConfig-RBC: Additional E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG requirement
	Derivation Path: TS 36.508 [7] clause  4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC, condition SCell_AddMod

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	Infinity
	
	

	  stag-ToAddModList-r11 SEQUENCE  (SIZE (1..maxSTAG-r11)) OF SEQUENCE {
	Not present
	
	

	    stag-Id-r11
	1
	
	

	    timeAlignmentTimerSTAG-r11
	infinity
	
	

	  }
	
	
	

	}
	
	
	


Table 7.2.5.4.3-3: SCellToAddMod-r10: Additional E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG requirement
	Derivation Path: 36.508, Table 4.6.3-19D

	Information Element
	Value/remark
	Comment
	Condition

	SCellToAddMod-r10 ::= SEQUENCE {
	
	
	

	  sCellIndex-r10
	1
	
	

	  cellIdentification-r10 SEQUENCE {
	
	
	

	    physCellId-r10
	PhysicalCellIdentity of Cell 2
	
	

	    dl-CarrierFreq-r10
	Same downlink EARFCN as used for Cell 2
	
	

	  }
	
	
	

	}
	
	
	


Table 7.2.5.4.3-4: RadioResourceConfigCommonSCell-r10: Additional E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG requirement 

	Derivation Path: 36.508, Table 4.6.3-13A, condition UL_CA

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigCommonSCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigCommon-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      srs-BandwidthConfig
	bw5
	
	

	      srs-SubframeConfig
	sc3
	
	

	      ackNackSRS-SimultaneousTransmission
	FALSE
	
	

	      srs-MaxUpPts
	Not Present
	
	

	    }
	
	
	

	  }
	
	
	

	  uplinkPowerControlCommonSCell-v1130 SEQUENCE 
	Not present
	
	

	}
	
	
	


Table 7.2.5.4.3-5: RadioResourceConfigDedicatedSCell-r10: Additional E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG requirement 
	Derivation Path: 36.508, Table 4.6.3-19AA

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicatedSCell-r10 ::= SEQUENCE {
	
	
	

	  physicalConfigDedicatedSCell-r10
	PhysicalConfigDedicatedSCell-r10-DEFAULT
	
	

	  mac-MainConfigSCell-r11 SEQUENCE {
	
	
	

	    stag-Id-r11
	1
	
	

	  }
	
	
	

	}
	
	
	


Table 7.2.5.4.3-6: PhysicalConfigDedicatedSCell-r10-DEFAULT: Additional E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG requirement
	Derivation Path: TS 36.508 [7] clause  4.6.3, Table 4.6.3-6A PhysicalConfigDedicatedSCell-r10-DEFAULT with UL_CA

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicatedSCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  ul-Configuration-r10 SEQUENCE {
	
	
	

	    soundingRS-UL-ConfigDedicated-r10 CHOICE {
	
	
	

	      setup SEQUENCE {
	
	
	

	        srs-Bandwidth
	bw0
	bw0 used with no frequency hopping.
	

	        srs-HoppingBandwidth
	hbw0
	
	

	        freqDomainPosition
	0
	
	

	       duration
	TRUE
	Indefinite duration
	

	       srs-ConfigIndex
	15
	
	

	       transmissionComb
	0
	
	

	       cyclicShift
	cs0
	No cyclic shift
	

	      }
	
	
	

	    }
	
	
	

	    soundingRS-UL-ConfigDedicated-v1020 SEQUENCE {
	
	
	

	    srs-AntennaPort-r10
	an1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


7.2.5.5
Test requirement
Tables 7.2.5.4.1-1, 7.2.5.5-1 and 7.2.5.5-2 define the primary level settings for E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG.

Table 7.2.5.5-1: Cell Specific Test requirement Parameters for E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG
	Parameter
	Unit
	Value

	
	
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	10
	10

	Active PCell
	
	Cell1
	

	Active SCell
	
	
	Cell2

	TAG configuration
	
	pTAG
	sTAG

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	OCNG Patterns defined in D.2.1 (OP.1 TDD) 
	
	OP.1 TDD
	OP.1 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote3
	dB
	
	

	OCNG_RBNote3 
	dB
	
	

	Timing Advance Command (TA)
	
	
	
	31
	39
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	dB
	3
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	dBm/15 KHz
	-98
	-98
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	dB
	3
	3

	IoNote4
	dBm/9 MHz
	-65.5
	-65.5

	Propagation Condition 
	
	AWGN
	AWGN

	Note 1:
For the special subframe configuration see table 4.2-1 in TS 36.211.

Note 2:
For the uplink-downlink configuration see table 4.2-2 in TS 36.211.

Note 3:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4: Io level has been derived from other parameters for information purpose. It is not a settable parameter.


Table 7.2.5.5-2: Sounding Reference Signal Configuration to be used in E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG
	Field
	Value
	Comment

	srsBandwidthConfiguration
	bw5
	

	srsSubframeConfiguration
	sc3
	Once every 5 subframes

	ackNackSrsSimultaneousTransmission
	FALSE
	

	srsMaxUpPTS
	N/A
	

	srsBandwidth 
	bw0
	No hopping

	srsHoppingBandwidth
	hbw0
	

	frequencyDomainPosition
	0
	

	Duration
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	15
	SRS periodicity of 10ms.

	transmissionComb
	0
	

	cyclicShift
	cs0
	No cyclic shift

	SRS-AntennaPort
	an1
	Number of antenna ports used for SRS transmission

	Note:
For further information see clause 6.3.2 in TS 36.331[5].


The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. 6 sub-frames after the reception of the timing advance command.

The UE shall adjust the timing of its transmission with a relative accuracy better than or equal to ±4.5 × TS seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. This requirement includes test tolerances.

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.
<< Unchanged sections omitted >>

7.2.5A
E-UTRAN TDD - UE Timing Advance Adjustment Accuracy Test for SCell in sTAG for 20MHz +20MHz bandwidth




7.2.5A.1
Test purpose
Same test purpose as defined in clause 7.2.5.1.
7.2.5A.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 11 and forward that supports Uplink Carrier Aggregation and multiple timing advances.

7.2.5A.3
Minimum conformance requirements

Same minimum conformance requirements as defined in clause 7.2.5.3 with the following exception:

-
The normative reference for this requirement is TS 36.133 [4] clause 7.3 and A.7.2.5A.
7.2.5A.4
Test description

7.2.5A.4.1
Initial conditions

Same initial conditions as in clause 7.2.5.4.1 with the following exceptions:

-
Channel Bandwidth to be tested: 20 MHz for both PCell and SCell

-
Instead of table 7.2.5.4.1-1, use table 7.2.5A.4.1-1.

Table 7.2.5A.4.1-1: General Test Parameters for E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG for 20 MHz +20 MHz
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.3 TDD
	As specified in section A.1

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.10 TDD
	As specified in section A.2

	Timing Advance Command (TA) value during T1
	
	31
	NTA = 0 for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA = 128

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	


7.2.5A.4.2
Test procedure
Same test procedure as in clause 7.2.5.4.2

7.2.5A.4.3
Message contents

Same message contents as in clause 7.2.5.4.3

7.2.5A.5
Test requirement
Table 7.2.5A.4.1-1, 7.2.5A.5-1 and 7.2.5A.5-2 define the primary level settings. The listed parameter values in Table 7.2.5A.5-1 will replace the values of corresponding parameters in Table 7.2.5.5-1 other parameters keep the same.

Table 7.2.5A.5-1: Cell Specific Test requirement Parameters for E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG for 20 MHz +20 MHz
	Parameter
	Unit
	Value

	
	
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	BWchannel
	MHz
	20
	20

	OCNG Patterns defined in D.2.7
	
	OP.7 TDD
	OP.7 TDD

	IoNote4
	dBm/18 MHz
	-62.5
	-62.5


Table 7.2.5A.5-2: Sounding Reference Signal Configuration to be used in E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG for 20 MHz +20 MHz
	Field
	Value
	Comment

	srsBandwidthConfiguration
	bw5
	

	srsSubframeConfiguration
	sc3
	Once every 5 subframes

	ackNackSrsSimultaneousTransmission
	FALSE
	

	srsMaxUpPTS
	N/A
	

	srsBandwidth 
	bw0
	No hopping

	srsHoppingBandwidth
	hbw0
	

	frequencyDomainPosition
	0
	

	Duration
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	15
	SRS periodicity of 10ms.

	transmissionComb
	0
	

	cyclicShift
	cs0
	No cyclic shift

	SRS-AntennaPort
	an1
	Number of antenna ports used for SRS transmission

	Note:
For further information see clause 6.3.2 in TS 36.331[5].


The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. 6 sub-frames after the reception of the timing advance command.

The UE shall adjust the timing of its transmission with a relative accuracy better than or equal to ±4.5 × TS seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. This requirement includes test tolerances.

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.
<< Unchanged sections omitted >>

7.2.5B
E-UTRAN TDD - UE Timing Advance Adjustment Accuracy Test for SCell in sTAG for 20MHz +10MHz bandwidth




7.2.5B.1
Test purpose
Same test purpose as defined in clause 7.2.5.1.
7.2.5B.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 11 and forward that supports Uplink Carrier Aggregation and multiple timing advances.
7.2.5B.3
Minimum conformance requirements

Same minimum conformance requirements as defined in clause 7.2.5.3 with the following exception:
-
The normative reference for this requirement is TS 36.133 [4] clause 7.3 and A.7.2.5B.
7.2.5B.4
Test description

7.2.5B.4.1
Initial conditions

Same initial conditions as in clause 7.2.5.4.1 with the following exceptions:
-
Channel Bandwidth to be tested: 20 MHz for PCell and 10 MHz for SCell

-
Instead of table 7.2.5.4.1-1, use table 7.2.5B.4.1-1.

Table 7.2.5B.4.1-1: General Test Parameters for E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG for 20 MHz +10 MHz
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	For Cell 1: DL Reference Measurement Channel R.3 TDD

For Cell 2: DL Reference Measurement Channel R.0 TDD
	As specified in section A.1.2

	PCFICH/PDCCH/PHICH parameters
	
	For Cell 1: DL Reference Measurement Channel R.10 TDD

For Cell 2: DL Reference Measurement Channel R.6 TDD
	As specified in section A.2.2

	Timing Advance Command (TA) value during T1
	
	31
	NTA = 0 for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA = 128

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	


7.2.5B.4.2
Test procedure
Same test procedure as in clause 7.2.5.4.2
7.2.5B.4.3
Message contents

Same message contents as in clause 7.2.5.4.3
7.2.5B.5
Test requirement
Table 7.2.5B.4.1-1, 7.2.5B.5-1 and 7.2.5B.5-2 define the primary level settings. The listed parameter values in Table 7.2.5B.5-1 will replace the values of corresponding parameters in Table 7.2.5.5-1 other parameters keep the same.
Table 7.2.5B.5-1: Cell Specific Test requirement Parameters for E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG for 20 MHz +10 MHz
	Parameter
	Unit
	Value

	
	
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	BWchannel
	MHz
	20
	10

	OCNG Patterns defined in D.2.1 (OP.1 TDD) and in D.2.7 (OP.7 TDD) 
	
	OP.7 TDD
	OP.1 TDD

	IoNote4
	dBm/18 MHz
	-62.5
	N/A

	
	dBm/9 MHz
	N/A
	-65.5


Table 7.2.5B.5-2: Sounding Reference Signal Configuration to be used in E-UTRAN TDD - UE timing advance adjustment accuracy test for SCell in sTAG for 20 MHz +10 MHz
	Field
	Value
	Comment

	srsBandwidthConfiguration
	bw5
	

	srsSubframeConfiguration
	sc3
	Once every 5 subframes

	ackNackSrsSimultaneousTransmission
	FALSE
	

	srsMaxUpPTS
	N/A
	

	srsBandwidth 
	bw0
	No hopping

	srsHoppingBandwidth
	hbw0
	

	frequencyDomainPosition
	0
	

	Duration
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	15
	SRS periodicity of 10ms.

	transmissionComb
	0
	

	cyclicShift
	cs0
	No cyclic shift

	SRS-AntennaPort
	an1
	Number of antenna ports used for SRS transmission

	Note:
For further information see clause 6.3.2 in TS 36.331[5].


The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. 6 sub-frames after the reception of the timing advance command.

The UE shall adjust the timing of its transmission with a relative accuracy better than or equal to ±4.5 × TS seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. This requirement includes test tolerances.

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.
<< Unchanged sections omitted >>

F.1.2
Measurement of RRM requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	<< Many rows skipped >>
	
	

	7.2.1 E-UTRAN FDD - UE Timing Advance Adjustment Accuracy
	Noc1 ±3.0 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB 

Timing Advance Adjustment: ±0.5Ts
	Note:

Ês1 / Noc1 is the ratio of cell 1 signal / AWGN

The timing unit TS = 1/(15000 * 2048 ) seconds, as defined in TS.36.211 [9]

	7.2.2 E-UTRAN TDD - UE Timing Advance Adjustment Accuracy
	Same as 7.2.1
	Same as 7.2.1

	7.2.3 E-UTRAN FDD - UE Timing Advance Adjustment Accuracy Test for 5MHz Bandwidth
	Same as 7.2.1
	Same as 7.2.1

	7.2.5 E-UTRAN TDD - UE Timing Advance Adjustment Accuracy Test for SCell in sTAG
	Same as 7.2.1
	Same as 7.2.1

	7.2.5A E-UTRAN TDD - UE Timing Advance Adjustment Accuracy Test for SCell in sTAG for 20MHz +20MHz bandwidth
	Same as 7.2.1
	Same as 7.2.1

	7.2.5B E-UTRAN TDD - UE Timing Advance Adjustment Accuracy Test for SCell in sTAG for 20MHz +10MHz bandwidth
	Same as 7.2.1
	Same as 7.2.1

	7.3.1 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
	± 0.6dB (Subtest 1&2, AWGN conditions)

± 0.8dB (Subtest 3, Fading conditions, single antenna transmission)

± 0.9dB (Subtest 4, Fading conditions, two antenna transmission)
	Subtests 1 & 2:
Overall system uncertainty for AWGN condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Effect of AWGN flatness and signal flatness
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution. 

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

AWGN flatness and signal flatness ±2.0 dB

Subtests 3:

Overall system uncertainty for fading condition comprises three quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

3. Effect of AWGN flatness and signal flatness

Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Average signal-to-noise ratio uncertainty 2 + Signal-to-noise ratio variation2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Signal-to-noise ratio variation ±0.5 dB

Fading profile power uncertainty ±0.5 dB for single Tx

Subtest 4:

Same calculations as for subtest 3 but with Fading profile uncertainty of ±0.7 for two Tx.

	7.3.2 E-UTRAN FDD Radio Link Monitoring Test for In-sync
	± 0.8dB (Subtest 1, Fading conditions, single antenna transmission)

± 0.9dB (Subtest 2, Fading conditions, two antenna transmission)
	Subtest 1:

See 7.3.1 subtest 3

Subtest 2:

See 7.3.1 subtest 4


<< Unchanged sections omitted >>

F.3.2
Measurement of RRM requirements

Because the relationships between the Test system uncertainties and the Test Tolerances are often complex, it is not always possible to give a simple derivation of the Test Requirement in this document. The analysis is recorded in 3GPP TR 36 903 [20].

Table F.3.2-1: Derivation of Test Requirements (RRM tests)

	Test 
	Minimum Requirement in TS 36.133
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-3

	<< Many rows skipped >>
	
	
	

	7.2.1 E-UTRAN FDD - UE Timing Advanced Adjustment Accuracy
	Timing Advance Adjustment:

±4Ts
	0.5TS
	Timing Advance Adjustment:

±4.5Ts

	7.2.2 E-UTRAN TDD - UE Timing Advance Adjustment Accuracy
	Same as 7.2.1
	Same as 7.2.1
	Same as 7.2.1

	7.2.3 E-UTRAN FDD - UE Timing Advance Adjustment Accuracy Test for 5MHz Bandwidth
	Same as 7.2.1
	Same as 7.2.1
	Same as 7.2.1

	7.2.5 E-UTRAN TDD - UE Timing Advance Adjustment Accuracy Test for SCell in sTAG
	Same as 7.2.1
	Same as 7.2.1
	Same as 7.2.1

	7.2.5A E-UTRAN TDD - UE Timing Advance Adjustment Accuracy Test for SCell in sTAG for 20MHz +20MHz bandwidth
	Same as 7.2.1
	Same as 7.2.1
	Same as 7.2.1

	7.2.5B E-UTRAN TDD - UE Timing Advance Adjustment Accuracy Test for SCell in sTAG for 20MHz +10MHz bandwidth
	Same as 7.2.1
	Same as 7.2.1
	Same as 7.2.1

	7.3.1 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
	SNRs as specified
	0.6dB (Subtests 1&2)

0.8dB (Subtest 3)


0.9dB (Subtest 4)
	During T1:

Formula: SNR + TT

During T2:

Formula: SNR + TT

During T3:

Formula: SNR - TT

	7.3.2 E-UTRAN FDD Radio Link Monitoring Test for In-sync
	SNRs as specified
	0.8dB (Subtest 1)

0.9dB (Subtest 2)
	During T1:

Formula: SNR + TT

During T2:

Formula: SNR + TT

During T3:

Formula: SNR - TT

During T4:

Formula: SNR - TT

During T5:

Formula: SNR + TT


<< End of changes >>
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