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	Reason for change:
	NB-IoT is introduced in Rel-13. In order to ensure UE Transmit Timing Accuracy performance, test cases for UE Transmit Timing Accuracy  are needed.
In the tests, following requirements specified in 7.20 are verified.
1. The UE initial transmission timing error shall be less than or equal to (Te when 

· the first transmission in a DRX cycle
· the first transmission in a repetition period (R>1) for NPUSCH
2. The UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission when
· a repetition period is configured on the uplink for which R>1
3. The maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits when
· there is no DRX cycle and no repetition (or repetition period is R=1)
In the RAN4#79 AH meeting, we agreed that enhanced coverage is assumed in the UE Transmit Timing Accuracy tests (R4-79AH-0250). It is not, however, realistic condition that no repetition (or repetition period R = 1) is configured in the enhanced coverage. We assumed therefore enhanced coverage for 1st and second test purpose (A.7.x.x) and normal coverage for 3rd test purpose (A.7.x.y), respectively.
It should be noted that a following requirement is also specified in 7.20.

· the first transmission after an uplink transmission gap in a repetition period (R>1) for NPUSCH
Regarding the UL transmission gap, RAN4 agreed followings [R4-164531]

· UL Transmission duration X should be [256]ms

· UL gap duration Y should be [40]ms
On the other hands, the maximun number of repetition on NPUSCH is 128 [Table 16.5.1.1-3 of TS36.213], which is smaller than UL Transmission duration. This means that the UL transmission gap does not occor. Therefore this CR does not introduce a test leated to UL transmission GAP.


	
	

	Summary of change:
	Introduce UE Transmit Timing Accuracy Tests for NB-IoT UE

	
	

	Consequences if not approved:
	UE Transmit Timing Accuracy requirements are not guaranteed.

	
	

	Clauses affected:
	New section: A.7.x.y and A.7.x.x
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<< Start of Change >>
A.7.x.y
E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE under normal coverage

A.7.x.y.1
Test Purpose and Environment

The purpose of this test is to verify that the Category NB1 UE under normal coverage 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 7.21.

For this test a single NB-IoT cell and a single LTE cell are used. Table A.7.x.y.1-1 defines the strength of the transmitted signals and the propagation condition. The transmit timing is verified by the UE transmitting NPUSCH.

Table A.7.x.y.1-1: Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE under normal coverage

	Parameter
	Unit
	Value

	
	
	Test 1

	E-UTRA RF Channel Number
	
	1

	NB-IoT RF Channel Number
	
	1

	E-UTRA RF Channel Bandwidth (BWchannel)
	MHz
	10

	NB-IoT RF Channel Bamdwidth
	kHz
	180

	Operation mode
	
	In-band

	DRX cycle
	ms
	N/A

	PRACH configuration
	
	As specified in A.3.17

	NPDCCH repetition level
	
	1

	NPUSHC repetition level
	
	1

	NPDCCH Reference measurement channelNote1
	
	R.27 HD-FDD

	OCNG PatternNote2
	
	NOP.1 FDD

	PBCH_RA
	dB
	0

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	OCNG_RANote3
	
	

	OCNG_RBNote3
	
	

	NOCNG_RA
	
	

	NOCNG_RB
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	dBm/15 kHz
	-98
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	3
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	dB
	3

	IoNote4
	dBm/180 kHz
	-82.4

	Propagation condition
	-
	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: 
Io level has been derived from other parameters for information purpose. It is not a settable parameter.


A.7.x.y.2
Test Requirements

For parameters specified in Tables A.7.x.y.1-1, 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 7.20.2.
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:

a) 
After a connection is set up with the cell, the test system sends NPDCCH including uplink grant for NPUSCH transmission and the test system shall verify that the UE transmit timing offset is within NTA×TS   ± [80]×TS with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.

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

c) 
Immediately after (b), the test system sends NPDCCH including uplink grant for NPUSCH transmission and immediately after receiving NPUSCH the test system repeatedly sends NPDCCH including uplink grant for NPUSCH transmission until the UE transmit timing offset is within NTA×TS  ± [80]×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. The test system shall verify that the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.20.2 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 the test system sends NPDCCH including uplink grant for NPUSCH transmission and shall verify that the UE transmit timing offset stays within NTA×TS  ± [80]×TS with respect to the first detected path  (in time) of the corresponding downlink frame of NB-IoT cell 1. 
A.7.x.x
E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE under enhanced coverage

A.7.x.x.1
Test Purpose and Environment

The purpose of this test is to verify that the Category NB1 UE under enhanced coverage is capable of following the frame timing change of the connected eNode B, that the UE initial transmit timing accuracy is within the specified limits and that the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission. This test will verify the requirements in clause 7.21.

For this test a single NB-IoT cell and a single LTE cell are used. Table A.7.x.x.1-1 defines the strength of the transmitted signals and the propagation condition. The transmit timing is verified by the UE transmitting NPUSCH.

Table A.7.x.x.1-1: Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE under enhanced coverage

	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	E-UTRA RF Channel Number
	
	1
	1

	NB-IoT RF Channel Number
	
	1
	1

	E-UTRA RF Channel Bandwidth (BWchannel)
	MHz
	10
	10

	NB-IoT RF Channel Bamdwidth
	kHz
	180
	180

	Operation mode
	
	In-band
	In-banda

	DRX cycle
	ms
	N/A
	256Note5

	PRACH configuration
	
	As specified in A.3.17

	NPDCCH repetition level
	
	[64]
	[64]

	NPUSHC repetition level
	
	[64]
	[64]

	NPDCCH Reference measurement channelNote1
	
	R.27 HD-FDD
	R.27 HD-FDD

	OCNG PatternNote2
	
	NOP.1 FDD
	NOP.1 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	OCNG_RANote3
	
	
	

	OCNG_RBNote3
	
	
	

	NOCNG_RA
	
	
	

	NOCNG_RB
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	dBm/15 kHz
	-98
	-98
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	[-12]
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	dB
	[3]
	[3]

	IoNote4
	dBm/180 kHz
	[-71.9]
	[-71.9]

	Propagation condition
	-
	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: 
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.x.x.1-2.


Table A.7.x.x.1-2: drx-Configuration to be used in UE Transmit Timing Accuracy Test 2 for E-UTRAN HD-FDD Category NB1 UE under enhanced coverage

	Field
	Value
	Comment

	
	Test 2
	

	onDurationTimer
	pp1
	

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	longDRX-CycleStartOffset

	sf256
	

	shortDRX
	disable
	

	Note 1:
For further information see clause 6.7.3 in TS 36.331.


A.7.x.x.2
Test Requirements

For parameters specified in Tables A.7.x.x.1-1 and A.7.x.x.1-2, the initial transmit timing accuracy shall be within the limits defined in clause 7.20.2 and the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission.
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 (for Test1) and DRX with a cycle length of 256 ms (Tests 2):

a) 
After a connection is set up with the cell, the test system sends NPDCCH including uplink grant for NPUSCH transmission and the test system shall verify that the UE transmit timing offset is within NTA×TS   ± [80]×TS with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.

b) 
After 32ms from the initial transmission in (a), the test system adjusts the downlink transmit timing for the cell by +64(TS compared to that in (a).

c) 
The test system shall verify that for Test 1 the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period. Skip this step for Test 2.

d) 
The test system sends NPDCCH including uplink grant for NPUSCH transmission and 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 NB-IoT cell 1. For test 2 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.
<< End of Change >>
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