Page 1



3GPP TSG-RAN4 Meeting # 50 
(
R4-090934
Athens, Greece, 9-13 February 2009
	CR-Form-v9.6

	CHANGE REQUEST

	

	(

	36.133
	CR
	114
	(

rev
	1
	(

Current version:
	8.4.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	E-UTRAN UE Timing Accuracy Related Test Cases

	
	

	Source to WG:
(

	Ericsson, Nokia, Nokia Siemens Networks

	Source to TSG:
(

	R4

	
	

	Work item code:
(

	LTE-RF
	
	Date: (

	13/02/2009

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)

	
	

	Reason for change:
(

	To define test cases to verify the following set of requirements: 

E-UTRAN FDD UE transmit timing accuracy requirements in non DRX and DRX

E-UTRAN TDD UE transmit timing accuracy requirements in non DRX and DRX

E-UTRAN FDD UE timing advanced accuracy requirements 

E-UTRAN TDD UE timing advanced accuracy requirements 

	
	

	Summary of change:
(

	The following test cases are specified:

1) One E-UTRAN FDD UE Transmit Timing Accuracy Test in non DRX 

2) One E-UTRAN FDD UE Transmit Timing Accuracy Test in DRX (80 ms)

3) One E-UTRAN TDD UE Transmit Timing Accuracy Test in non DRX

4) One E-UTRAN TDD UE Transmit Timing Accuracy Test in DRX (80 ms)

5) One E-UTRAN FDD UE Timing Advance Adjustment Accuracy Test

6) One E-UTRAN TDD UE Timing Advance Adjustment Accuracy Test
Tests 1)-4) verify the core requirements in section 7.1.2.

Tests 5) and 6) verify the core requirements in section 7.3.2.2.

All the above tests are done in AWGN. 

There is one cell in each test. 

Sounding reference signals are configured in all the tests to verify the UE timing related accuracy requirements. 

The initial drafts of the above test cases were presented in RAN4#49bis meeting in the following papers, where detailed analysis of the tests are available:

R4-090298
UE Transmit Timing Accuracy Tests for E-UTRAN FDD 

R4-090299
UE Transmit Timing Accuracy Tests for E-UTRAN TDD

R4-090300
E-UTRAN FDD Timing Advance Adjustment Accuracy Test Case

R4-090301
E-UTRAN TDD Timing Advance Adjustment Accuracy Test Case
R4-090318
UL transmit timing test

 

	
	

	Consequences if 
(

not approved:
	The following set of core requirements will not be verified:

E-UTRAN FDD UE transmit timing accuracy in non DRX and DRX

E-UTRAN TDD UE transmit timing accuracy in non DRX and DRX

E-UTRAN FDD UE timing advanced adjustment accuracy 

E-UTRAN TDD UE timing advanced adjustment accuracy 

	
	

	Clauses affected:
(

	The following new clauses are added: 

A.7.1.1, A.7.1.1.1, A.7.1.1.2, A.7.1.2, A.7.1.2.1, A.7.1.2.2, 

A.7.2, A.7.2.1, A.7.2.1.1, A.7.2.1.2, A.7.2.2, A.7.2.2.1, A.7.2.2.2

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	X
	
	 Test specifications
	TS 36.521-3

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


A.7
Timing and Signalling Characteristics

A.7.1
UE Transmit Timing
A.7.1.1 E-UTRAN FDD – UE Transmit Timing Accuracy Tests
A.7.1.1.1 Test Purpose and Environment
The purpose of this test is to verify that the UE is capable of following the frame timing change of the connected eNode B and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in section 7.1.2.

For this test a single cell is used. Table A.7.1.1.1-1 defines the strength of the transmitted signals and the propagation condition. The transmit timing is verified by the UE transmitting sounding reference symbols using the configuration defined in Table A.7.1.1.1-2.

Table A.7.1.1.1-1: Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN FDD
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	E-UTRA RF Channel Number
	
	1
	1

	Channel Bandwidth (BWchannel)
	MHz
	10
	10

	DRX cycle
	ms
	OFF
	80Note5

	PDCCH/PCFICH/PHICH Reference measurement channelNote1
	
	R.6 FDD
	R.6 FDD

	OCNG PatternNote2
	
	OP.2 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	OCNG_RANote3
	
	
	

	OCNG_RBNote3
	
	
	

	
[image: image1.wmf]oc

N
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	dB
	3
	3

	IoNote4
	dBm/9 MHz
	-65.5
	-65.5

	Propagation condition
	-
	AWGN
	AWGN

	Note 1: For the reference measurement channels, see section A.3.1.

Note 2: For the OCNG pattern, see section A.3.2.

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.

Note 5: DRX related parameters are defined in Table A.7.1.1.1-3.


Table A.7.1.1.1-2: Sounding Reference Symbol Configuration to be used in UE Transmit Timing Accuracy Tests for E-UTRAN FDD

	Field
	Test 1
	Test 2
	Comment

	
	Value
	

	srsBandwidthConfiguration
	bw5
	bw5
	

	srsSubframeConfiguration
	sc1
	sc3
	

	ackNackSrsSimultaneousTransmission
	FALSE
	FALSE
	

	srsMaxUpPTS
	N/A
	N/A
	Not applicable for FDD

	srsBandwidth 
	0
	0
	No hopping

	srsHoppingBandwidth
	hbw0
	hbw0
	

	frequencyDomainPosition
	0
	0
	

	duration
	TRUE
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	0
	77
	SRS periodicity of 2ms and 80 ms for Test 1 and 2, respectively.

	transmissionComb
	0
	0
	

	cyclicShift
	cs0
	cs0
	No cyclic shift

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


Table A.7.1.1.1-3: drx-Configuration to be used in UE Transmit Timing Accuracy Test 2 for E-UTRAN FDD

	Field
	Test2
	Comment

	
	Value
	

	onDurationTimer
	[psf1]
	

	drx-InactivityTimer
	[psf1]
	

	drx-RetransmissionTimer
	[sf1]
	

	longDRX-CycleStartOffset

	[sf80]
	

	shortDRX
	disable
	

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


A.7.1.1.2 Test Requirements

For parameters specified in Tables A.7.1.1.1-1 and A.7.1.1.1-2, the initial transmit timing accuracy, the maximum amount of timing change in one adjustment, the minimum and the maximum adjustment rate shall be within the limits defined in section 7.1.2.

The following sequence of events shall be used to verify that the requirements are met. The test sequence shall be carried out in RRC_CONNECTED for both non-DRX and DRX with a cycle length of 80 ms (Tests 1 and 2, respectively):

a) After a connection is set up with the cell, the test system shall verify that the UE transmit timing offset is within NTA×TS   ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. 

b) The test system adjusts the downlink transmit timing for the cell by +64(TS (approximately +2µs) compared to that in (a).

c) The test system shall verify that for Test 1 the adjustment step size and the adjustment rate shall be according to the requirements in section 7.1.2 until the UE transmit timing offset is within NTA×TS  ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1.

d) The test system shall verify that the UE transmit timing offset stays within NTA×TS  ± 12×TS with respect to the first detected path  (in time) of the corresponding downlink frame of cell 1.
A.7.1.2 E-UTRAN TDD - UE Transmit Timing Accuracy Tests
A.7.1.2.1 Test Purpose and Environment
The purpose of this test is to verify that the UE is capable of following the frame timing change of the connected eNode B and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in section 7.1.2.

For this test a single cell is used. Table A.7.1.2.1-1 defines the strength of the transmitted signals and the propagation condition. The transmit timing is verified by the UE transmitting sounding reference symbols using the configuration defined in Table A.7.1.2.1-2.

Table A.7.1.2.1-1: Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN TDD
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	E-UTRA RF Channel Number
	
	1
	1

	Channel Bandwidth (BWchannel)
	MHz
	10
	10

	Special subframe configurationNote1
	
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1

	DRX cycle
	ms
	OFF
	80Note7

	PDCCH/PCFICH/PHICH Reference measurement channelNote3
	
	R.6 TDD
	R.6 TDD

	OCNG PatternNote4
	
	OP.2 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	OCNG_RANote5
	
	
	

	OCNG_RBNote5
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	dB
	3
	3

	IoNote6
	dBm/9 MHz
	-65.5
	-65.5

	Propagation condition
	-
	AWGN
	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: For the reference measurement channels, see section A.3.1.

Note 4: For the OCNG pattern, see section A.3.2.

Note 5: 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 6: Io level has been derived from other parameters for information purpose. It is not a settable parameter.

Note 7: DRX related parameters are defined in Table A.7.1.2.1-3.


Table A.7.1.2.1-2: Sounding Reference Symbol Configuration to be used in UE Transmit Timing Accuracy Tests for E-UTRAN TDD

	Field
	Test 1
	Test 2
	Comment

	
	Value
	

	srsBandwidthConfiguration
	bw5
	bw5
	

	srsSubframeConfiguration
	sc3
	sc3
	Once every 5 subframes

	ackNackSrsSimultaneousTransmission
	FALSE
	FALSE
	

	srsMaxUpPTS
	FALSE
	FALSE
	

	srsBandwidth 
	bw0
	bw0
	No hopping

	srsHoppingBandwidth
	hbw0
	hbw0
	

	frequencyDomainPosition
	0
	0
	

	duration
	TRUE
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	7
	77
	SRS periodicity of 10 and 80 ms for Test 1 and 2, respectively.

	transmissionComb
	0
	0
	

	cyclicShift
	cs0
	cs0
	No cyclic shift

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


Table A.7.1.2.1-3: DRX Configuration to be used in UE Transmit Timing Accuracy Test 2 for E-UTRAN TDD

	Field
	Test2
	Comment

	
	Value
	

	onDurationTimer
	[psf1]
	

	drx-InactivityTimer
	[psf1]
	

	drx-RetransmissionTimer
	[sf1]
	

	longDRX-CycleStartOffset

	[sf80]
	

	shortDRX
	disable
	

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


A.7.1.2.2 Test Requirements

For parameters specified in Tables A.7.1.2.1-1 and A.7.1.2.1-2, the initial transmit timing accuracy, the maximum amount of timing change in one adjustment, the minimum and the maximum adjustment rate shall be within the limits defined in section 7.1.2.

The following sequence of events shall be used to verify that the requirements are met. The test sequence shall be carried out in RRC_CONNECTED for both non-DRX and DRX with a cycle length of 80 ms (Tests 1 and 2, respectively):

a) After a connection is set up with the cell, the test system shall verify that the UE transmit timing offset is within (NTA + 614)×TS  ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. 

b) The test system adjusts the downlink transmit timing for the cell by +64(TS (approximately +2µs) compared to that in (a).

c) The test system shall verify that for test 1 the adjustment step size and the adjustment rate shall be according to the requirements in section 7.1.2 until the UE transmit timing offset is within (NTA + 614)×TS  ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1.

d) The test system shall verify that the UE transmit timing offset stays within (NTA + 614)×TS  ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1.
A.7.2 UE Timing Advance

A.7.2.1 E-UTRAN FDD – UE Timing Advance Adjustment Accuracy Test

A.7.2.1.1 Test Purpose and Environment
The purpose of the test is to verify E-UTRAN FDD Timing Advance adjustment accuracy requirements, defined in section 7.3.2.2, in an AWGN model. 

The test parameters are given in tables A.7.2.1.1-1, A.7.2.1.1-2, and A.7.2.1.1-3. 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), as specified in table A.7.2.1.1-3, 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. 

During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element, as specified in Section 6.1.3.5 in TS 36.321. The Timing Advance Command value shall be set to 31, which according to Section 4.2.3 in TS 36.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance used by the UE is established. 

During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements, with Timing Advance Command value specified in table A.7.2.1.1-2. This value shall result in changes of the timing advance used by the UE, and the accuracy of the change shall then be measured, using the SRS sent from the UE. 

As specified in Section 7.3.2.1, the UE adjusts its uplink timing at sub-frame n+6 for a timing advance command received in sub-frame n. This delay must be taken into account when measuring the timing advance adjustment accuracy, via the SRS sent from the UE. 

The UE Time Alignment Timer, described in Section 5.2 in TS 36.321, shall be configured so that it does not expire in the duration of the test. 

Table A.7.2.1.1-1: General Test Parameters for E-UTRAN FDD Timing Advance Accuracy Test 

	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.0 FDD
	As specified in section A.3.1.1.1

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 FDD
	As specified in section A.3.1.2.1

	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
	


Table A.7.2.1.1-2: Cell specific Test Parameters for E-UTRAN FDD Timing Advance Accuracy Test

	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) 
	
	OP.1 FDD

	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_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	Timing Advance Command (TA)
	
	31
	35
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	dB
	3

	IoNote2
	dBm/9 MHz
	-65.5

	Propagation Condition 
	
	AWGN

	Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2: Io level has been derived from other parameters for information purpose. It is not a settable parameter.


Table A.7.2.1.1-3: Sounding Reference Symbol Configuration for E-UTRAN FDD Transmit Timing Accuracy Test 

	Field
	Value
	Comment

	srsBandwidthConfiguration
	bw5
	

	srsSubframeConfiguration
	sc3
	Once every 5 subframes

	ackNackSrsSimultaneousTransmission
	FALSE
	

	srsMaxUpPTS
	N/A
	Not applicable for E-UTRAN FDD

	srsBandwidth 
	0
	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.


A.7.2.1.2 Test Requirements

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 Timing Advance adjustment accuracy shall be within the limits specified in section 7.3.2.2.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.

A.7.2.2 E-UTRAN TDD – UE Timing Advance Adjustment Accuracy Test

A.7.2.2.1 Test Purpose and Environment
The purpose of the test is to verify E-UTRAN TDD Timing Advance adjustment accuracy requirements, defined in section 7.3.2.2, in an AWGN model. 

The test parameters are given in tables A.7.2.2.1-1, A.7.2.2.1-2, and A.7.2.2.1-3. 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), as specified in table A.7.2.2.1-3, 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. 

During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element, as specified in Section 6.1.3.5 in TS 36.321. The Timing Advance Command value shall be set to 31, which according to Section 4.2.3 in TS 36.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance used by the UE is established. 

During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements, with Timing Advance Command value specified in table A.7.2.1.1-2. This value shall result in changes of the timing advance used by the UE, and the accuracy of the change shall then be measured, using the SRS sent from the UE. 

As specified in Section 7.3.2.1, the UE adjusts its uplink timing at sub-frame n+6 for a timing advance command received in sub-frame n. This delay must be taken into account when measuring the timing advance adjustment accuracy, via the SRS sent from the UE. 

The UE Time Alignment Timer, described in Section 5.2 in TS 36.321, shall be configured so that it does not expire in the duration of the test. 

Table A.7.2.2.1-1: 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.3.1.1.2

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 TDD
	As specified in section A.3.1.2.2

	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
	


Table A.7.2.2.1-2: 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 A.3.2.2.1 (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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	dBm/15 KHz
	-98
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	dB
	3

	IoNote4
	dBm/9 MHz
	-65.5

	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 A.7.2.2.1-3: 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.


A.7.2.2.2 Test Requirements

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 Timing Advance adjustment accuracy shall be within the limits specified in section 7.3.2.2.
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