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< Unchanged sections omitted >

7.1.19	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under normal coverage
Editor’s notes: This test case is incomplete. The following items are missing or incomplete:
· Test tolerances and test requirement values
7.1.19.1	Test purpose
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. 
7.1.19.2	Test applicability
This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE Category NB1.
7.1.19.3	Minimum conformance requirements


The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is defined in TS 36.133 [4] clause 7.20 and shown in table in Table 7.1.19.3-1. This requirement applies when it is the first transmission in a DRX cycle or the first transmission in a repetition period (R>1) for NPUSCH and NPRACH, the first transmission after an uplink transmission gap in a repetition period (R>1) for NPUSCH and NPRACH. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the serving NB-IoT cell minus. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the serving NB-IoT cell. NTA_Ref for NPRACH is defined as 0.  (in Ts units) for other channels is the difference between UE transmission timing and the Downlink timing immediately after when the last timing advance in TS 36.133 clause 7.22 was applied. NTA_Ref for other channels is not changed until next timing advance is received.
Table 7.1.19.3-1: Te Timing Error Limit
	Downlink Bandwidth (MHz)
	Te_

	0.18
	80*TS

	Note 1:	TS is the basic timing unit defined in TS 36.211



When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for NPUSCH the UE shall, when no repetitions are configured on the uplink or the repetition period is R=1, be capable of changing the transmission timing according to the received downlink frame of the serving NB-IoT cell except when the timing advance in TS 36.133 clause 7.22 is applied such that the UE transmission timing error shall be less than or equal to ±Te, where the timing error limit value Te is specified in Table 7.1.19.3-1.
When no repetition period is configured, or the configured repetition period is R=1, all adjustments made to the UE uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change in one adjustment shall be 58.33*TS seconds.
2)	The minimum aggregate adjustment rate shall be 7*TS per second.
3)	The maximum aggregate adjustment rate shall be 58.33*TS per 200ms.
When a repetition period is configured on the uplink for which R>1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission as defined above.
The normative reference for this requirement is TS 36.133 [4] clause 7.20 and A.7.1.17.
[bookmark: OLE_LINK7]7.1.19.4	Test description
7.1.19.4.1	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 E-4 and TS 36.508 [7] clauses 8.1.3 and 8.1.4.2.
Channel Bandwidth to be tested: As specified in Table 7.1.19.5-1.
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 A.51 without faders.
2.	The general test parameter settings are set according to Table 7.1.19.4.1-1.
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 7.1.19.4.1-1: General Test Parameters for UE Transmit Timing Accuracy Tests for HD-FDD Category NB1 UE in Standalone mode under normal coverage
	Parameter
	Unit
	Value

	
	
	Test 1

	NB-IoT Operation mode
	
	Standalone

	DRX
	
	OFF

	NPRACH configuration
	
	As specified in A.10.3

	NPDCCH repetition level
	
	1

	NPUSCH repetition level
	
	1



7.1.19.4.2	Test procedure
The test consists of a single cell. The transmit timing accuracy is verified related to the downlink frame timing of Ncell 1. The downlink timing of Ncell 1 is changed and the changes in UE transmit timing are observed. The transmit timing is verified by the UE transmitting NPUSCH used as a measurement reference facilitating the SS timing estimation.
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 Tables 7.1.19.5-1. 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.
4.	The UE shall transmit NPUSCH and the SS shall measure the UE transmit timing offset (nTs) and verify that is within the limits specified in Table 7.1.19.5-2with respect to the first detected path (in time) of the corresponding downlink frame of Ncell 1.
5.	Using the value of n measured in step 4, the SS adjusts the downlink transmit timing for the Ncell 1:
-	if n < 0, by +(144 – |n|)TS compared to that in step 4.
	 if n ≥ 0, by -(144 – |n|)TS compared to that in step 4.
6.	Immediately after Step 5, the SS 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. The SS samples the UE Transmit Timing once per NPUSCH transmission. To check Rule 1, the SS shall check that the maximum time adjustment step size between one NPUSCH transmissions to next is within Rule 1 as specified in clause 7.1.19.5. To check that the maximum adjustment rate is within Rule 3 as specified in clause 7.1.19.5, the SS shall measure the change in NPUSCH transmission timing over a 168ms sliding window, with step size 32ms. The two rules apply until the UE transmit timing offset is within the limits specified in Table 7.1.19.5-2with respect to the first detected path (in time) of the corresponding downlink frame of Ncell 1.
7.	The SS shall check that the UE transmit timing offset stays within the limits specified in Table 7.1.19.5-2 with respect to the first detected path (in time) of the corresponding downlink frame of Ncell 1.
7.1.19.4.3	Message contents
Message contents are according to TS 36.508 [7] clause 8.1.6 with the following exceptions:
Table 7.1.19.4.3-1: NPDCCH-ConfigDedicated-NB: Additional HD-FDD Category NB1 UE Transmit Timing Accuracy test requirement under Normal Coverage
	Derivation Path: 36.331 clause 6.7.3

	Information Element
	Value/remark
	Comment
	Condition

	NPDCCH-ConfigDedicated-NB-DEFAULT ::= SEQUENCE {
	
	
	

	  npdcch-NumRepetitions-r13
	r1
	Set NPDCCH  repetition to 1
	

	  npdcch-StartSF-USS-r13
	v32
	
	

	  npdcch-Offset-USS-r13
	zero
	
	

	}
	
	
	



7.1.19.5	Test requirement
Table’s 7.1.19.5-1 define the primary settings of Ncell and Cell for UE transmit timing accuracy for HD-FDD Category NB1 UE transmit timing accuracy test.
Table 7.1.19.5-2define the timing error limit with respect to the first detected path (in time) of the corresponding downlink frame of Ncell 1 include Test Tolerances.
Table 7.1.19.5-1: Ncell specific Test Parameters for UE Transmit Timing Accuracy Tests for HD-FDD Category NB1 UE in Standalone mode under normal coverage
	Parameter
	Unit
	Value

	
	
	Test 1

	RF Channel Number
	
	1

	BWchannel
	kHz
	200

	NPDSCH parameter defined in clause A.10.2
	
	R.19 HD-FDD

	NPDCCH parameter defined in clause A.10.1
	
	R.33 HD-FDD

	NOCNG Patterns defined in A.3.2.3.3
	
	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
	-98+TT

	

	dB
	4.3+TT

	

	dB
	4.3+TT

	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.





The UE transmit timing offset shall be within the requirements in Table 7.1.19.5-3.
Table 7.1.19.5-2 Te Timing Error Limit
	Downlink Bandwidth (MHz)
	Te_

	0.18
	83*TS

	Note 1:	TS is the basic timing unit defined in TS 36.211




The reference point for the UE initial transmit timing control test requirement shall be the downlink timing minus .
The UE shall be capable of changing the transmission timing according to the received downlink frame. When the transmission timing error between the UE and the reference cell exceeds Te the UE is required to adjust its timing to within Te.
All adjustments made to the UE uplink timing shall follow three rules:
1)	The maximum amount of the magnitude of the timing change in one adjustment shall be 58.83*TS seconds.
2)	The minimum aggregate adjustment rate is not testable.
3)	The maximum aggregate adjustment rate shall be 59.43*TS per 168ms for carrier frequency under 1 GHz or 60.03*TS per 168ms for carrier frequency over 1 GHz.

< End of changes >
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