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1 Introduction
In this paper we provide an initial draft of the test case scenarios #3 and #4 UE Transmit Timing Accuracy Tests for SCell [1]. 

2 Discussion
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 clause 7.1.2.

For this test two cells are used. The purpose of the PCell is just to allow the SCell to be configured. Two cell specific configurations are defined. The two configurations define different channel bandwidths and TAG configurations. 
The test is intentionally written in a generic style, i.e. "Carrier Aggregation". The tests are specified without direct reference to type of carrier aggregation used. However, in order to get test coverage in 3GPP rel-11, 20+20 MHz cases are proposed which is more oriented towards contiguous intra band CA. Further development, adding dual UL 10+10 inter band CA and 1.4 MHz channel bandwidth configurations can be done in 3GPP rel-12.
It is proposed to build the SCell CA tests on the existing procedures for PCell, so the proposed tests follow the legacy procedures closely when it comes to configuration.

One may argue that the first case, one TAG, a PTAG, is already tested in the existing procedures, at least for the PCell. It is proposed, in order to maximize UE availability to use a common TAG since that can be assumed to be the norm for dual UL intra band CA UE which has implemented 20-20 MHz

A new 20 MHz OCNG is used [2] as well as proposed reference measurement channels for 20 MHz tests [3]. This is already being developed as part of the 20 MHz CA test case development for the LTE_CA-Perf maintenance.
3 Conclusion
A draft of the test case scenarios #3 and #4 UE Transmit Timing Accuracy Tests for SCell [1] has been presented and is proposed to be included in TS 36.133.

4 References
[1]
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[2]
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[3]
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Appendix – Proposed test case

A.7.1.3
E-UTRAN FDD – UE Transmit Timing Accuracy Tests for SCell
A.7.1.3.1
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 clause 7.1.2.

For this test two cells are used. The purpose of the PCell is just to allow the SCell to be configured. Table A.7.1.3.1-1 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.7.1.3.1-4.
Table A.7.1.3.1-1: General test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN FDD

	Parameter
	Unit
	Cell 1
	Cell2

	
	
	Test 1
	Test 2
	Test 3
	Test 1
	Test 2
	Test 3

	DRX cycle
	ms
	OFF
	80Note5
	OFF
	OFF
	80Note5
	OFF

	PDCCH/PCFICH/PHICH Reference measurement channelNote1
	
	R.10 FDD
	R.10 FDD
	R.10 FDD
	R.10 FDD
	R.10 FDD
	R.10 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	OCNG_RANote3
	
	
	
	
	
	
	

	OCNG_RBNote3
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	dBm/15 kHz
	-98
	-98
	-98
	-98
	-98
	-98
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	dB
	3
	3
	3
	3
	3
	3
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N
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	dB
	3
	3
	3
	3
	3
	3

	Propagation condition
	-
	AWGN
	AWGN
	AWGN
	AWGN
	AWGN
	AWGN

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

Note 2: For the OCNG pattern, see clause 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: DRX related parameters are defined in Table A.7.1.3.1-4.


Table A.7.1.3.1-2: Cell specific test parameters for UE Transmit Timing Accuracy Tests for E-UTRAN FDD
	Parameter
	Unit
	Cell 1
	Cell2
	Comments

	Bandwidth Configuration
	
	Test 1
	Test 2
	Test 3
	Test 1
	Test 2
	Test 3
	Channel bandwidth combinations for Carrier Aggregation

	BWchannel
	MHz
	20
	20
	20
	20
	20
	20
	Two channel bandwidth configurations are tested; conf1=(10,10) and conf2=(20,20) MHz

	E-UTRA RF Channel Number
	
	1
	1
	1
	2
	2
	2
	Two radio channels are used for this test.

	Active PCell
	
	Cell 1
	Cell 1
	Cell1
	
	
	
	Primary cell of RF channel number 1.

	Active SCell
	
	
	
	
	Cell 2
	Cell 2
	Cell2
	Secondary cell of RF channel number 2.

	TAG congiguration 
	
	PTAG
	PTAG
	PTAG
	N/A
	N/A
	N/A
	PTAG contains Cell1 and Cell2

	OCNG PatternNote2
	
	OP.12 FDD
	OP.12 FDD
	OP.12 FDD
	OP.12 FDD
	OP.12 FDD
	OP.12 FDD
	

	Io Note 1
	dBm/18 MHz
	-62.5
	-62.5
	-62.5
	-62.5
	-62.5
	-62.5
	

	Note 1: Io level has been derived from other parameters for information purpose. It is not a settable parameter.


Table A.7.1.3.1-3: Sounding Reference Symbol Configuration to be used in UE Transmit Timing Accuracy Tests for E-UTRAN FDD

	Field
	Cell 1
	Cell 2
	Comment

	
	Test 1
	Test 2
	Test 3
	Test 1
	Test 2
	Test 3
	

	srsBandwidthConfiguration
	bw5
	bw5
	bw7
	bw5
	bw5
	bw7
	

	srsSubframeConfiguration
	sc1
	sc3
	sc1
	sc1
	sc3
	sc1
	

	ackNackSrsSimultaneousTransmission
	FALSE
	FALSE
	FALSE
	FALSE
	FALSE
	FALSE
	

	srsMaxUpPTS
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	Not applicable for FDD

	srsBandwidth 
	0
	0
	0
	0
	0
	0
	No hopping

	srsHoppingBandwidth
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	

	frequencyDomainPosition
	0
	0
	0
	0
	0
	0
	

	duration
	TRUE
	TRUE
	TRUE
	TRUE
	TRUE
	TRUE
	Indefinite duration

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

	transmissionComb
	0
	0
	0
	0
	0
	0
	

	cyclicShift
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0
	No cyclic shift

	NOTE: For further information see clause 6.3.2 in TS 36.331.





Table A.7.1.3.1-4: drx-Configuration to be used in UE Transmit Timing Accuracy Test 2 for E-UTRAN FDD

	Field
	Cell 1
	Cell 2
	Comment

	
	Test2
	Test2
	

	onDurationTimer
	psf1
	psf1
	

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset

	sf80
	sf80
	

	shortDRX
	disable
	disable
	

	NOTE: For further information see clause 6.3.2 in TS 36.331.


A.7.1.3.2
Test Requirements
For parameters specified in Tables A.7.1.3.1-1, A.7.1.3.1-2 and A.7.1.3.1-3 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 clause 7.1.2.

The following sequence of events shall be used to verify that the requirements are met.

For the 10MHz channel bandwith, 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 clause 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. Skip this step for Test 2.

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.

For the 1.4MHz channel bandwith, the test sequence shall be carried out in RRC_CONNECTED for non-DRX (Tests 3):

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   ± 24×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 +128(TS (approximately +4µs) compared to that in (a).

c) 
The test system shall verify that the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.1.2 until the UE transmit timing offset is within NTA×TS  ± 24×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  ± 24×TS with respect to the first detected path  (in time) of the corresponding downlink frame of cell 1.

A.7.1.4
E-UTRAN TDD - UE Transmit Timing Accuracy Tests for SCell
A.7.1.4.1
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 clause 7.1.2.

For this test two cells are used. The purpose of the PCell is just to allow the SCell to be configured. Table A.7.1.4.1-1 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.7.1.4.1-4.

Table A.7.1.4.1-1: Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN TDD

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	Test 1
	Test 2
	Test 3
	Test 1
	Test 2
	Test 3

	Special subframe configurationNote1
	
	6
	6
	6
	6
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1
	1
	1
	1
	1

	DRX cycle
	ms
	OFF
	80Note7
	OFF
	OFF
	80Note7
	OFF

	PDCCH/PCFICH/PHICH Reference measurement channelNote3
	
	R.10 TDD
	R.10 TDD
	R.10 TDD
	R.10 TDD
	R.10 TDD
	R.10 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	0
	0
	0
	0
	0
	0

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	OCNG_RANote5
	
	
	
	
	
	
	

	OCNG_RBNote5
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	dBm/15 kHz
	-98
	-98
	-98
	-98
	-98
	-98
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	dB
	3
	3
	3
	3
	3
	3
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	dB
	3
	3
	3
	3
	3
	3

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

Note 4: For the OCNG pattern, see clause 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 7: DRX related parameters are defined in Table A.7.1.4.1-4.


Table A.7.1.4.1-2: Cell specific test parameters for UE Transmit Timing Accuracy Tests for E-UTRAN FDD
	Parameter
	Unit
	Cell 1
	Cell2
	Comments

	Bandwidth Configuration
	
	Test 1
	Test 2
	Test 3
	Test 1
	Test 2
	Test 3
	Channel bandwidth combinations for Carrier Aggregation

	BWchannel
	MHz
	20
	20
	20
	20
	20
	20
	Two channel bandwidth configurations are tested; conf1=(10,10) and conf2=(20,20) MHz

	E-UTRA RF Channel Number
	
	1
	1
	1
	2
	2
	2
	Two radio channels are used for this test.

	Active PCell
	
	Cell 1
	Cell 1
	Cell1
	
	
	
	Primary cell of RF channel number 1.

	Active SCell
	
	
	
	
	Cell 2
	Cell 2
	Cell2
	Secondary cell of RF channel number 2.

	TAG congiguration 
	
	PTAG
	PTAG
	PTAG
	N/A
	N/A
	N/A
	PTAG contains Cell1 and Cell2

	OCNG PatternNote4
	
	OP.X TDD
	OP.X TDD
	OP.X TDD
	OP.X TDD
	OP.X TDD
	OP.X TDD
	

	Io Note 1
	dBm/18 MHz
	-62.5
	-62.5
	-62.5
	-62.5
	-62.5
	-62.5
	

	Note 1: Io level has been derived from other parameters for information purpose. It is not a settable parameter.


Table A.7.1.4.1-3: Sounding Reference Symbol Configuration to be used in UE Transmit Timing Accuracy Tests for E-UTRAN TDD

	Field
	Cell 1
	Cell 2
	Comment

	
	Test 1
	Test 2
	Test 1

Test 3

Tset3

	Test 1

Test 1

Tset3

	Test 1

Test 2

Tset3

	Test 3
	

	srsBandwidthConfiguration
	bw5
	bw5
	bw7
	bw5
	bw5
	bw7
	

	srsSubframeConfiguration
	sc3
	sc3
	sc3
	sc3
	sc3
	sc3
	Once every 5 subframes

	ackNackSrsSimultaneousTransmission
	FALSE
	FALSE
	FALSE
	FALSE
	FALSE
	FALSE
	

	srsMaxUpPTS
	FALSE
	FALSE
	FALSE
	FALSE
	FALSE
	FALSE
	

	srsBandwidth 
	0
	0
	0
	0
	0
	0
	No hopping

	srsHoppingBandwidth
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	

	frequencyDomainPosition
	0
	0
	0
	0
	0
	0
	

	duration
	TRUE
	TRUE
	TRUE
	TRUE
	TRUE
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	15
	85
	15
	15
	85
	15
	SRS periodicity of 10 and 80 ms for Test 1 and 2, respectively.

	transmissionComb
	0
	0
	0
	0
	0
	0
	

	cyclicShift
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0
	No cyclic shift

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


Table A.7.1.4.1-4: DRX Configuration to be used in UE Transmit Timing Accuracy Test 2 for E-UTRAN TDD

	Field
	Cell 1 
	Cell 1 
	Comment

	
	Test 2
	Test 2
	

	onDurationTimer
	psf1
	psf1
	

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset

	sf80
	sf80
	

	shortDRX
	disable
	disable
	

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


A.7.1.4.2
Test Requirements
For parameters specified in Tables A.7.1.4.1-1, A.7.1.4.1-2 and A.7.1.4.1-3, 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 clause 7.1.2.

The following sequence of events shall be used to verify that the requirements are met.

For the 10MHz channel bandwith, 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 + 624)×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 clause 7.1.2 until the UE transmit timing offset is within (NTA + 624)×TS  ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. Skip this step for test 2.

d) 
The test system shall verify that the UE transmit timing offset stays within (NTA + 624)×TS  ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1.

For the 1.4MHz channel bandwith, the test sequence shall be carried out in RRC_CONNECTED for non-DRX (Tests 3):

a) 
After a connection is set up with the cell, the test system shall verify that the UE transmit timing offset is within (NTA +624)×TS  ± 24×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 +128(TS (approximately +4µs) compared to that in (a).

c) 
The test system shall verify that the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.1.2 until the UE transmit timing offset is within (NTA +624)×TS  ± 24×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 +624)×TS  ± 24×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1.

