7.2.2 E-UTRAN TDD – UE Timing Advance Adjustment Accuracy
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The Test system uncertainties applicable to this test are undefined
· The Test tolerances applicable to this test are undefined
7.2.2.1
Test purpose
The purpose of the test is to verify E-UTRAN TDD Timing Advance adjustment accuracy requirements, in an AWGN model. 

7.2.2.2
Test applicability
This test applies to all types of E-UTRA TDDUE release 8 and forward.
7.2.2.3
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, indicates NTA values by index values of TA = 0, 1, 2, ..., 1282, where an amount of the time alignment 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, 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 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 7.3.2 and A.7.2.2

7.2.2.4
Test description

7.2.2.4.1
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 4.3.1.2.
Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.2.

1. Connect the SS (node B emulator) and AWGN noises source to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.14 for UEs that support receive diversity or Figure A.12 for UEs that do not support receive diversity.

2. The general test parameter settings are set according to Table 7.2.2.4.1-1. 

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

4. There is one E-UTRA TDD carrier and one cell specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 7.2.2.4-1 General Test Parameters for E-UTRAN TDD Timing Advance Accuracy Test 

	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
	


7.2.2.4.2
Test procedure

The test consists of two successive time periods, with time duration of T1 and T2 respectively. In each time period, timing advance commands are sent to the UE and Sounding Reference Signals (SRS), are sent from the UE and received by the test equipment. By measuring the reception of the SRS, the transmit timing, and hence the timing advance adjustment accuracy, can be measured. 

1. Ensure the UE is in State 3 according to TS 36.508 [7] clause 4.5.3.
2. Set the parameters according to T1 in  Tables 7.2.2.5-1, 7.2.2.5-2 and 7.2.2.5-3. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.
3. SS shall transmit an RRCConnectionReconfiguration message.

4. The UE shall transmit RRCConnectionReconfigurationComplete message.
5. SS shall transmit one message with a timing advance command, TA. The timing advance command, TA, shall be set to 31 which indicate adjustment of the current NTA value. The timing advance adjustment during T1 shall be NTA = 0.

6. The UE shall transmit a SoundingRsUl-Config message and adjust its uplink timing at sub-frame n+6 for a timing advance command TA received in sub-frame n. Sub-frame n is the Sounding reference signal sub-frame configuration.
7. When T1 expires, the SS shall switch the timing advance command (TA) from T1 to T2 as specified in Table 7.2.1.5-1.
8. SS shall transmit a sequence of messages with timing advance command, TA. The timing advance command, TA, shall be set to [39] which indicate adjustment of the current NTA value. The timing advance adjustment during T2 shall be NTA = [128].

9. The UE shall transmit a SoundingRsUl-Config message and adjust its uplink timing at sub-frame n+6 for a timing advance command TA received in sub-frame n. Sub-frame n is the Sounding reference signal sub-frame configuration.

10. The result from the SoundingRsUl-Config message and adjustment of the timing advance in step 10) is used to measure that the UE adjust the timing of its transmission with a relative accuracy better than or equal to [± 4 × TS] to the signalled timing advance value compared to the timing of preceding uplink transmission.
11. If the UE adjust the timing of its transmission within a relative accuracy greater than or equal to [± 4 × 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.
12. Repeat step 1-11 until the confidence level according to Tables G.2.6-1 in Annex G clause G.2 is achieved. 
7.2.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions: 
Table 7.2.2.4.3-1: RRCConnectionReconfiguration: Additional U E-UTRAN FDD – UE timing advance adjustment accuracy test requirement
	Derivation Path: TS 36.508 [7] clause  4.6.1, Table 4.6.1-8 RRCConnectionReconfiguration

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  Rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL 
	
	

	  criticalExtensions CHOICE {
	
	
	

	    C1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        measurementConfiguration
	 
	
	

	
	MeasurementConfiguration-DEFAULT
	
	MEAS

	       radioResourceConfiguration
	
	
	

	
	RadioResourceConfigDedicated-SRB1-SRB2-DRB(n, m)
	
	SRB1-

SRB2-

DRB(n,m)


Table 7.2.2.4.3-2: SoundingRsUl-ConfigCommon-DEFAULT: Additional UE transmit timing for E-UTRAN TDD test requirement
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SoundingRsUl-ConfigCommon-DEFAULT ::= SEQUENCE {
	
	
	

	  srsBandwidthConfiguration
	bw5
	Channel-bandwidth-dependent parameter
	

	  srsSubframeConfiguration
	src3

	
	

	  ackNackSrsSimultaneousTransmission
	FALSE
	
	

	  srsMaxUpPts
	FALSE
	
	

	}
	
	
	


Table 7.2.2.4.3-3: SoundingRsUl-ConfigDedicated-DEFAULT: Additional UE transmit timing for E-UTRAN TDD test point 1 requirement
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SoundingRsUl-ConfigDedicated-DEFAULT ::= CHOICE {
	
	
	

	  enable SEQUENCE {
	
	
	

	    srsBandwidth
	bw0
	ENUMERATED {bw0, bw1, bw2, bw3} bw0 used with no frequency hopping. bw3 used with frequency hopping
	

	    srsHoppingBandwidth
	hbw0
	ENUMERATED {hbw0 hbw1 hbw2 hbw3}
	

	    frequencyDomainPosition
	0
	INTEGER (0..23)
	

	    duration
	TRUE
	BOOLEAN
	

	    srs-ConfigurationIndex
	7
	INTEGER (0..1023)
	

	    transmissionComb
	0
	INTEGER (0..1)
	

	    cyclicShift
	cs0
	ENUMERATED {cs0 cs1 cs2 cs3 cs4 cs5 cs6 cs7}
	

	  }
	
	
	

	 }
	
	
	


Table 7.2.1.4.3-4: MAC-MainConfiguraiton-RBC: Additional E-UTRAN FDD – UE timing advance adjustment accuracy test requirement
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfiguration-RBC ::= SEQUENCE {
	
	
	

	  dl-SCH-Configuration SEQUENCE {}
	Not present
	
	

	  ul-SCH-Configuration SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	…
	
	
	

	  timeAlignmentTimerDedicated
	infinity
	
	


7.2.2.5
Test requirement

Table 7.2.2.5-2 Cell specific Test Parameters for E-UTRAN TDD Timing Advance Accuracy Test

	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Special subframe configurationNote1
	
	6

	Uplink-downlink configurationNote2
	
	1

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

	PBCH_RA
	dB
	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
	35
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	dB
	3+TT
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	dBm/15 KHz
	-98+TT
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	dB
	3+TT

	IoNote4
	dBm/9 MHz
	-65.5+TT

	Propagation Condition 
	
	AWGN

	Note 1: For the special subframe configuration see table 4.2-1 in 3GPP TS 36.211.

Note 2: For the uplink-downlink configuration see table 4.2-2 in 3GPP 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 7.2.2.5-3:Sounding Reference Symbol Configuration for E-UTRAN TDD Transmit Timing Accuracy Test 

	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
	7
	SRS periodicity of 10.

	transmissionComb
	0
	

	cyclicShift
	cs0
	No cyclic shift

	Note: For further information see section 6.3.2 in 3GPP TS 36.331.


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 transmissions with an relative accuracy better than or equal to [±4* TS seconds] +TT to the signalled timing advance value compared to the timing of preceding uplink transmission.
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%.
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