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	Reason for change:
	Test requirements for transmit timing accuracy are ambiguous and after the change agreed in R4-1709031 (DL time change in multiple steps of |∆T| ≤ 9×Ts  during which no UL grants are sent), cannot be tested clearly and completely. 

In all, there are three requirements that shall be tested:

Req.1: Initial DL-UL offset (n(Ts) ≤ NTA×TS   ± 80×TS (A.7.1.17.2 bullet a) )

Req.2: Final DL-UL offset ≤ NTA×TS   ± 80×TS (A.7.1.17.2 bullet d) )
Req.3: Any UL Tx-Timing adjustment step size and the adjustment rate are as per 7.20.2 (A.7.1.17.2 bullet c) )

In the present test configuration, A.7.1.17.2 bullet b) is used to change DL time to trigger the UL time to change from initial (Req.1) to final (Req.2), during which adjustment step size and adjustment rate requirements  (Req.3) are tested. 

Adjustment step size and the adjustment rate requirements (Req.3) are checked only until the UE UL time enters the final offset range, where Req.2 is then tested. With the change in R4-1709031, the UE has a silent time (no UL grant) during which it might already adjust the UL time. This essentially means that when the first UL grant is received, the UE UL time may already be in the final offest range (Req.2) and hence the adjustment step size and rate (Req.3) remain untested.
However this issue seems more procedurial and a solution to it can be already found in the definition of the core requirements. According to 7.20.2, the UL transmit timing adjustment step size and rate (Req.3) apply always, so even when a UE tries to keep its UL timing within a range (Req.2), as reaction to a constant DL timing. This makes sense also in real operation, where UL timing adjustment step and rate and DL-UL timing offset range, are two different independent requirements. As such UL time adjustment step size and rate (Req.3) and final DL-UL offset (Req.2) can be tested paralelly and independetly and not one after the other.


	
	

	Summary of change:
	Based on the reasons above, following changes are proposed in A.7.1.17.2:

· Move the transmission of UL grants from bullet c) to bullet b) as it is just procedural and in fact relevant for both requirements in bullet c) and d)

· Define the adjustment step size and rate requirement (Req.3) in bullet c) as independent of the current DL-UL offset, so it applies always when the UE adjust the UL transmit timing.
· Define the final DL-UL offset requirement (Req.2) in bullet d) to start evaluation as soon as the UE enters that range.



	
	

	Consequences if not approved:
	· Adjustment step size and the adjustment rate evaluation requirements might remain untested.

· Adjustment step size and rate due to UL time fluctuations when the UE tries to stay within a range when constant DL time is not considered in the requirement and is not tested.
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< Unchanged sections omitted >
A.7.1.17
E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-Band mode under normal coverage

A.7.1.17.1
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 7.20.

For this test a single NB-IoT cell and a single LTE cell are used. Test parameters are given in Table A.7.1.17.1-1, Table A.7.1.17.1-2, and Table A.7.1.17.1-3. The transmit timing is verified by the UE transmitting NPUSCH.

Table A.7.1.17.1-1: General Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under normal coverage

	Parameter
	Unit
	Value

	
	
	Test 1

	NB-IoT Operation mode
	
	In-band

	DRX
	
	OFF

	NPRACH configuration
	
	As specified in A.3.18

	NPDCCH repetition level
	
	1

	NPUSCH repetition level
	
	1


Table A.7.1.17.1-2: nCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under normal coverage

	Parameter
	Unit
	Value

	
	
	Test 1

	RF Channel Number
	
	1

	BWchannel
	kHz
	200

	PRB location within eCell
	
	30

	NPDSCH parameter
	
	R.15 HD-FDD

	NPDCCH parameter
	
	R.29 HD-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
	
	

	
[image: image1.wmf]oc

N


	dBm/15 kHz
	Specified in Table A.7.1.17.1-3
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	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.


Table A.7.1.17.1-3: eCell specific Test Parameters for UE Transmit Timing Accuracy Tests for E-UTRAN HD-FDD Category NB1 UE in In-Band mode under normal coverage

	Parameter
	Unit
	Value

	
	
	Test 1

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	NOCNG Pattern
	-
	NOP.1 FDD

	PBCH_RA
	dB
	-3

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PCFICH_RB
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	PDCCH_RA
	
	

	PDCCH_RB
	
	

	OCNG_RANote1
	
	

	OCNG_RBNote1
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	dBm/15 kHz
	-98
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	4

	Antenna configuration
	
	2x1

	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.


A.7.1.17.2
Test Requirements

For parameters specified in Tables A.7.1.17.1-1, A.7.1.17.1-2, and A.7.1.17.1-3, 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 7.20.2.
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 measure the UE transmit timing offset (n(Ts) and verify that it is within Te (n(Ts ≤ NTA×TS   ± 80×TS) with respect to the first detected path (in time) of the corresponding downlink frame of NB-IoT cell 1.

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 NPDCCH period (∆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.
Immediately after, 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.
c) 
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. 

d) 
The test system shall verify that as soon as 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,  the UE transmit timing offset stays within this range. 
< End of changes >
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