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< Unchanged sections omitted >
7.2.9
HD-FDD UE Timing Advance Adjustment Accuracy Test for Category NB1 UE in Standalone Mode under Enhance Coverage

Editor’s notes: This clause is incomplete, the following items are TBD

· Test system uncertainty and tolerance is undefined.
· Connection diagram is TBD.
7.2.9.1
Test Purpose

The purpose of the test is to verify E-UTRAN Timing Advance adjustment accuracy requirements for category NB1 UE in enhanced coverage in an AWGN model.

7.2.9.2
Test applicability
This test applies to all types of  HD-FDD UE release 13 and forward of  UE Category NB1.

7.2.9.3
Minimum conformance requirements

The timing advance is initiated from E-UTRAN with MAC message that implies and adjustment of the timing advance, see TS 36.321 [17] clause 5.2.

UE shall adjust the timing of its uplink transmission timing at sub-frame n+12 for a timing advance command received in sub-frame n. In case repetitions are used on the downlink, sub-frame n refers to the last subframe in the repetition period in which the message containing the MAC control information was received. The UE shall not apply a TA command during an uplink repetition period.
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to ±13.33* TS seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command is expressed in multiples 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 16.1.2. 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 16.1.2. 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 7.21.2-1. 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 7.22 and A.7.2.9.

7.2.9.4
Test description

7.2.9.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 8.1.1.

Frequencies to be tested: According to Annex E  table Annex E-4 and TS 36.508 [7] clauses 8.1.3 and 8.1.4.2.

Channel Bandwidth to be tested: 200 KHz.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure [TBD].

2.
The general test parameter settings are set according to Table 7.2.9.4.1-1. 

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

4.
There is one cell specified in the test. Ncell 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 7.2.9.4.1-1: General Test Parameters for E-UTRAN Timing Advance Accuracy Test for Category NB1 UE in Standalone Mode under Enhanced Coverage

	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

	CP Length
	
	Normal
	

	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 repetitions
	NPDCCH
	
	128
	

	
	NPUSCH
	
	32
	

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	


7.2.9.4.2
Test procedure

The test consists of a single cell. 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 uplink subframes 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. The UE Time Alignment Timer (timeAlignmentTimer IE), defined in TS 36.321 [11] clause 5.2, shall be configured so that it does not expire in the duration of the test.
1. Ensure the UE is in idle State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5.

2. Set the parameters according to T1 in Tables 7.2.9.5-1. Propagation conditions are set according to Annex B clause B.1.1. 

3. SS sends uplink scheduling information via NPDCCH DCI format N0 for C_RNTI to schedule uplink subframes according to TS 36.508 [7] clause 8.1.3.6, Table 8.1.3.6.1.1-1. 

4. 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.

5. The UE shall transmit NPUSCH and adjust its uplink timing at the beginning of sub-frame n+40 for a timing advance command TA received in sub-frame n. Sub-frame n is the last subframe in the repetition period of NPDCCH in which the timing advance command is received by the UE.

6. When T1 expires, the SS shall switch the timing advance command (TA) from T1 to T2 as specified in Table 7.2.9.5-1.

7. 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.

8. The UE shall transmit NPUSCH and adjust its uplink timing at the beginning of sub-frame n+40 for a timing advance command TA received in sub-frame n. Sub-frame n is the last subframe in the repetition period of NPDCCH in which the timing advance command is received by the UE.

9. The result from the NPUSCH and adjustment of the timing advance in step 8) is used to measure that the UE adjusts the timing of its transmission with a relative accuracy better than or equal to ±13.33 × TS to the signalled timing advance value compared to the timing of preceding uplink transmission.
10. If the UE adjust the timing of its transmission within a relative accuracy greater than or equal to ± 13.33 × 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.

11. The SS shall transmit RRCConnectionRelease-NB message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

12.
After the RRC connection release, the SS:

- transmits in Cell 1 a Paging message (including PagingRecord with ue-Identity) for the UE and ensures the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 (if the paging fails, switches off and on the UE and ensures the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause  8.1.5),

or

- switches off and on the UE and ensures the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5.

14.
Repeat step 2-13 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.2.9.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 8.1.6.
7.2.9.5
Test requirement

Tables 7.2.9.4.1-1, 7.2.9.5-1 and 7.2.9.5-2 define the primary level settings for HD-FDD UE timing advance adjustment accuracy test.

Table 7.2.9.5-1: Cell specific Test Parameters for E-UTRAN Timing Advance Accuracy Test for Category NB1 UE in Standalone Mode under Enhanced Coverage
	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	kHz
	200

	NPDSCH parameters:
DL Reference Measurement Channel defined in A.10.2
	
	R.18 HD-FDD

	NPDCCH parameters:
DL Reference Measurement Channel defined in A.10.1
	
	R.30 HD-FDD

	NOCNG Patterns defined in D.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
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	dB
	-12+TT
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	dBm/15 KHz
	-88+TT
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	dB
	-12+TT

	IoNote2
	dBm/ 180 KHz
	-76.9+TT

	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.


The UE shall apply the signalled Timing Advance value to the transmission timing at subframe n+40, where subframe n is the last subframe in the repetition period of NPDCCH in which the timing advance command is received by the UE. 

NOTE: In the test requirement the timing advance adjustment delay of 40 subframes include:

-
NPUSCH repetition period equal to 32 subframes and

-
Uplink delay of 8 subframes. This is the time between the last subframe in the repetition period of NPDCCH and the first subframe in the repetition period of the corresponding NPUSCH.
The UE shall adjust the timing of its transmission with a relative accuracy better than or equal to ±13.33 × TS seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. This requirement includes test tolerances.

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%.

< End of changes >
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