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<Start of Change 1>
A.X1.Y1.Z1	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under normal coverage for Satellite Access
A.X1.Y1.Z1.1	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 eNodeB and that the UE initial transmits 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 7.20A.
For this test a single NB-IoT cell is used. Test parameters are given in Table A.X1.Y1.Z1.1-1, Table A.X1.Y1.Z1.1-2 and A.X1.Y1.Z1.1-3. The transmit timing is verified by the UE transmitting NPUSCH.

Table A.X1.Y1.Z1.1-1: Supported test configurations
	Configuration
	Description

	1
	GSO, HD-FDD duplex mode

	2
	NGSO, HD-FDD duplex mode

	Note:        If UE supports both NGSO and GSO, the test case Config 1 can be skipped if the UE passes test case Config 2.



Table A.X1.Y1.Z1.1-2: General Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under normal coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	Test 1

	NB-IoT Operation mode
	
	Standalone

	DRX
	
	OFF

	Satellite information
	Config 1
	
	SCC.1

	
	Config 2
	
	SCC.2

	NPRACH configuration
	
	NPRACH.R-1
As specified in A.3.18

	NPDCCH repetition level
	
	1

	npdcch-StartSF-USS Note 1
	
	v8

	npdcch-NumRepetitions-r13 Note 1
	
	r1

	NPUSCH repetition level
	
	1

	Note 1:	For further information see clause 6.7.3.2 in TS 36.331 [2].



Table A.X1.Y1.Z1.1-3: nCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under normal coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	Test 1

	RF Channel Number
	
	1

	BWchannel
	kHz
	200

	NPDSCH parameter
	
	R.18 HD-FDD

	NPDCCH parameter
	
	R.30 HD-FDD

	NOCNG Patterns 
	
	NOP.3 FDD

	NPBCH_RA
	dB
	-3

	NPBCH_RB
	
	

	NPSS_RA
	
	

	NSSS_RA
	
	

	NPDCCH_RA
	
	

	NPDCCH_RB
	
	

	NPDSCH_RA
	
	

	NPDSCH_RB
	
	

	NOCNG_RA Note1
	
	

	NOCNG_RB Note1
	
	

	

	dBm/15 kHz
	-88

	

	dB
	4

	

	dB
	4

	Antenna Configuration
	
	2x1

	Propagation condition
	-
	AWGN

	Note 1	NOCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.




A.X1.Y1.Z1.2	Test Requirements
For parameters specified in Tables A.X1.Y1.Z1.1-1, A.X1.Y1.Z1.1-2 and A.X1.Y1.Z1.1-3. 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 7.20A.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 measure the UE transmit timing offset (nTs) and verify that it is within Te (nTs ≤ ×TS   ± 97×TS + Tmargin) with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.
Editor’s notes: FFS on Tmargin 
b) 	Using the value of n measured in a), the test system adjusts the downlink transmit timing for the cell:
-	if n < 0, by +(144 – |n|)TS compared to that in (a).
-	if n ≥ 0, by -(144 – |n|)TS compared to that in (a).
	The timing adjustment is performed monotonically in multiple steps of |∆T| ≤ 9×TS per 256 ms (∆T is to be defined in the test procedure) until the above required total timing change is achieved, during which no grant is transmitted for the UE.
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 ×TS   ± 97×TS + Tmargin with respect to the first detected path (in time) of the corresponding downlink frame of cell 1. The test system shall verify that the difference in timing between the first NPUSCH transmission in step c) and the NPUSCH transmission in step a) shall be not greater than the maximum amount of the magnitude of the timing change in one adjustment requirement in clause 7.20.2. Using the first NPUSCH transmission in step c) and subsequent NPUSCH transmissions. The test system shall verify that the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.20A.2 until the UE transmit timing offset is within ×TS   ± 97×TS + Tmargin 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 ×TS   ± 97×TS + Tmargin with respect to the first detected path  (in time) of the corresponding downlink frame of NB-IoT cell 1.
A.X1.Y1.Z2	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under enhanced coverage for Satellite Access
A.X1.Y1.Z2.1	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 7.20A.
For this test a single NB-IoT cell is used. Test parameters are given in Table A.X1.Y1.Z2.1-1 and Table A.X1.Y1.Z2.1-2, Table A.X1.Y1.Z2.1-3 and Table A.X1.Y1.Z2.1-4. The transmit timing is verified by the UE transmitting NPUSCH.
[bookmark: _Hlk131754173]Table A.X1.Y1.Z2.1-1: Supported test configurations
	Configuration
	Description

	1
	GSO, HD-FDD duplex mode

	2
	NGSO, HD-FDD duplex mode

	Note:        If UE supports both NGSO and GSO, the test case Config 1 can be skipped if the UE passes test case Config 2.



Table A.X1.Y1.Z2.1-2: General Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under enhanced coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	NB-IoT Operation mode
	
	Standalone
	Standalone

	Satellite information
	Config 1
	
	SCC.1
	SCC.1

	
	Config 2
	
	SCC.2
	SCC.2

	DRX
	
	OFF
	ON

	NPRACH configuration
	
	NPRACH.R-1
As specified in A.3.18

	NPDCCH repetition level
	
	32
	32

	npdcch-StartSF-USS Note 2
	
	v2
	v2

	npdcch-NumRepetitions-r13 Note 2
	
	r32
	r32

	NPUSCH resource units
	
	1
	1

	NPUSCH repetition level
	
	128
	128

	NPUSCH subcarrier spacing
	kHz
	15
	15

	NPUSCH number of subcarriers
	
	1
	1

	NPUSCH modulation
	
	 /4QPSK
	 /4QPSK

	NPUSCH Transport block size
	Bits
	40
	40

	Note 1:	DRX related parameters are defined in Table A.X1.Y1.Z2.1-4.
Note 2:	For further information see clause 6.7.3.2 in TS 36.331 [2].



Table A.X1.Y1.Z2.1-3: nCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under enhanced coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2

	RF Channel Number
	
	1
	1

	BWchannel
	kHz
	200
	200

	NPDSCH parameter
	
	R.18 HD-FDD
	R.18 HD-FDD

	NPDCCH parameter
	
	R.30 HD-FDD
	R.30 HD-FDD

	NOCNG Patterns 
	
	NOP.3 FDD
	NOP.3 FDD

	NPBCH_RA
	dB
	-3
	-3

	NPBCH_RB
	
	
	

	NPSS_RA
	
	
	

	NSSS_RA
	
	
	

	NPDCCH_RA
	
	
	

	NPDCCH_RB
	
	
	

	NPDSCH_RA
	
	
	

	NPDSCH_RB
	
	
	

	NOCNG_RA Note1
	
	
	

	NOCNG_RB Note1
	
	
	

	

	dBm/15 kHz
	-88
	-88

	

	dB
	-11
	-11

	

	dB
	-11
	-11

	Antenna Configuration
	
	2x1
	2x1

	Propagation condition
	-
	AWGN
	AWGN

	Note 1	NOCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.




Table A.X1.Y1.Z2.1-4: drx-Configuration to be used in UE Transmit Timing Accuracy Test 2 for E-UTRAN HD-FDD Category NB1 UE Standalone mode under enhanced coverage for Satellite Access
	Field
	Value
	Comment

	
	Test 2
	

	onDurationTimer
	pp1
	

	drx-InactivityTimer
	pp0
	

	drx-RetransmissionTimer
	pp0
	

	longDRX-CycleStartOffset	
	sf2048
	

	shortDRX
	disable
	

	Note 1:	For further information see clause 6.7.3 in TS 36.331 [2].



A.X1.Y1.Z2.2	Test Requirements
For parameters specified in Tables A.X1.Y1.Z2.1-1, Tables A.X1.Y1.Z2.1-2, Tables A.X1.Y1.Z2.1-3 and Tables A.X1.Y1.Z2.1-4, the initial transmit timing accuracy shall be within the limits defined in clause 7.20A.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 2048 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 measure the UE transmit timing offset (nTs) and verify that it is within Te (nTs ≤×TS   ± 97×TS + Tmargin) with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.
Editor’s notes: FFS on Tmargin 
b) 	The test system sends NPDCCH including uplink grant for NPUSCH transmission. After 16ms from the initial NPUSCH transmission, the test system adjusts the downlink transmit timing for the cell, using the value of n measured in a),
- if n < 0, by +(144 – |n|)TS compared to that in (a).
- if n ≥ 0, by -(144 – |n|)TS compared to that in (a).
The timing adjustment is performed monotonically in multiple steps of |∆T| ≤ 9×TS per 256 ms (∆T is to be defined in the test procedure) until the above required total timing change is achieved, during which no grant is transmitted for the UE.
c)	For test 2, the test system sends NPDCCH including uplink grant for NPUSCH transmission and shall verify that the UE transmit timing offset stays within ×TS   ± 97×TS + Tmargin with respect to the first detected path  (in time) of the corresponding downlink frame of NB-IoT cell 1. The UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.


<End of Change 1>



< Start of Change 2>
A.X1.Y2.Z1	HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Normal Coverage for Satellite Access
A.X1.Y2.Z1.1	Test Purpose and Environment
The purpose of the test is to verify E-UTRAN Timing Advance adjustment accuracy requirements for UE category NB1 in enhanced coverage, defined in clause 7.22A.2.2, in an AWGN model.
The test parameters are given in tables A.X1.Y2.Z1.1-1 A.X1.Y2.Z1.1-2 and A.X1.Y2.Z1.1-3. 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 the UE is scheduled in every uplink subframe to transmit NPUSCH, which is received by the test equipment. By measuring the reception of the NPUSCH, 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 Clause 6.1.3.5 in TS 36.321. The Timing Advance Command value shall be set to 31, which according to Clause 16.1.2 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.X1.Y2.Z1.1-3. 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 NPUSCH sent from the UE.
As specified in Clause 7.22A.2.1, the UE adjusts its uplink timing at sub-frame n+12 for a timing advance command received in sub-frame n, where sub-frame n refers to the last subframe in the repetition period in which the MAC control element containing timing advance command was received. In addition, the UE shall not apply a TA command during an uplink repetition period. The timing advance adjustment accuracy is verified via the uplink transmission of NPUSCH carrying ACK/NACK response to the NPDSCH carrying TA command. k0 in ACK/NACK resource filed in DCI is set as 13.
The UE Time Alignment Timer, described in Clause 5.2 in TS 36.321, shall be configured so that it does not expire in the duration of the test.
Table A.X1.Y2.Z1.1-1: Supported test configurations
	Configuration
	Description

	1
	GSO, HD-FDD duplex mode

	2
	NGSO, HD-FDD duplex mode

	Note:        If UE supports both NGSO and GSO, the test case Config 1 can be skipped if the UE passes test case Config 2.



Table A.X1.Y2.Z1.1-2: General Test Parameters for E-UTRAN Timing Advance Accuracy Test for UE Category NB1 in Standalone Mode under Enhanced Coverage for Satellite Access
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

	CP Length
	
	Normal
	

	Satellite information
	Config 1
	
	SCC.1
	

	
	Config 2
	
	SCC.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

	Number of repetitons
	NPDCCH
	
	128
	

	
	NPDSCH
	
	128
	

	
	NPUSCH
	
	32
	

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	



Table A.X1.Y2.Z1.1-3: Cell specific Test Parameters for E-UTRAN Timing Advance Accuracy Test for UE Category NB1 in Standalone Mode under Enhanced Coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	KHz
	200

	NPDSCH parameters:
DL Reference Measurement Channel defined in A.3.1.5.3
	
	R.18 HD-FDD

	NPDCCH parameters:
DL Reference Measurement Channel defined in A.3.1.6.3
	
	R.30 HD-FDD

	NOCNG Patterns defined in A.3.2.3.3
	
	NOP.3 FDD

	NPBCH_RA
	dB
	






0

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	Timing Advance Command (TA)
	
	31
	39

	

	dB
	-12

	

	dBm/15 KHz
	-88

	

	dB
	-12

	IoNote2
	dBm/ 180 KHz
	-76.9

	Antenna Configuration
	
	1x1

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that the cell is 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.



A.X1.Y2.Z1.2	Test Requirements
The UE shall apply the signalled Timing Advance value to the transmission timing at subframe n+12, where subframe n is the last subframe in the repetition period of NPDSCH in which the timing advance command is received by the UE.
The Timing Advance adjustment accuracy shall be within the limits specified in clause 7.22A.2.2.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.
A.X1.Y2.Z2	HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Enhance Coverage for Satellite Access
A.X1.Y2.Z2.1	Test Purpose and Environment
The purpose of the test is to verify E-UTRAN Timing Advance adjustment accuracy requirements for UE category NB1 in enhanced coverage, defined in clause 7.22A.2.2, in an AWGN model.
The test parameters are given in tables A.X1.Y2.Z2.1-1, A.X1.Y2.Z2.1-2and A.X1.Y2.Z2.1-3. 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 the UE is scheduled in every uplink subframe to transmit NPUSCH, which is received by the test equipment. By measuring the reception of the NPUSCH, 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 Clause 6.1.3.5 in TS 36.321. The Timing Advance Command value shall be set to 31, which according to Clause 16.1.2 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.X1.Y2.Z2.1-3. 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 NPUSCH sent from the UE.
As specified in Clause 7.22A.2.1, the UE adjusts its uplink timing at sub-frame n+12 for a timing advance command received in sub-frame n, where sub-frame n refers to the last subframe in the repetition period in which the MAC control element containing timing advance command was received. In addition, the UE shall not apply a TA command during an uplink repetition period. The timing advance adjustment accuracy is verified via the uplink transmission of NPUSCH carrying ACK/NACK response to the NPDSCH carrying TA command. k0 in ACK/NACK resource filed in DCI is set as 13.
The UE Time Alignment Timer, described in Clause 5.2 in TS 36.321, shall be configured so that it does not expire in the duration of the test.
Table A.X1.Y2.Z2.1-1: Supported test configurations
	Configuration
	Description

	1
	GSO, HD-FDD duplex mode

	2
	NGSO, HD-FDD duplex mode

	Note:        If UE supports both NGSO and GSO, the test case Config 1 can be skipped if the UE passes test case Config 2.



Table A.X1.Y2.Z2.1-2: General Test Parameters for E-UTRAN Timing Advance Accuracy Test for UE Category NB1 in Standalone Mode under Enhanced Coverage for Satellite Access
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

	CP Length
	
	Normal
	

	Satellite information
	Config 1
	
	SCC.1
	

	
	Config 2
	
	SCC.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

	Number of repetitons
	NPDCCH
	
	128
	

	
	NPDSCH
	
	128
	

	
	NPUSCH
	
	32
	

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	



Table A.X1.Y2.Z2.1-3: Cell specific Test Parameters for E-UTRAN Timing Advance Accuracy Test for UE Category NB1 in Standalone Mode under Enhanced Coverage for Satellite Access
	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	KHz
	200

	NPDSCH parameters:
DL Reference Measurement Channel defined in A.3.1.5.3
	
	R.18 HD-FDD

	NPDCCH parameters:
DL Reference Measurement Channel defined in A.3.1.6.3
	
	R.30 HD-FDD

	NOCNG Patterns defined in A.3.2.3.3
	
	NOP.3 FDD

	NPBCH_RA
	dB
	






0

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	Timing Advance Command (TA)
	
	31
	39

	

	dB
	-12

	

	dBm/15 KHz
	-88

	

	dB
	-12

	IoNote2
	dBm/ 180 KHz
	-76.9

	Antenna Configuration
	
	1x1

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that the cell is 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.



A.X1.Y2.Z2.2	Test Requirements
The UE shall apply the signalled Timing Advance value to the transmission timing at subframe n+12, where subframe n is the last subframe in the repetition period of NPDSCH in which the timing advance command is received by the UE.
The Timing Advance adjustment accuracy shall be within the limits specified in clause 7.22A.2.2.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.

< End of Change 2>
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