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	Reason for change:
	Evaluation criteria for 7.1.17 is unclear.
A.7.1.17 after the changes agreed in  R4-1709031 in Berlin states: 

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

Issue 1

The UE is allowed to change a maximum of 58 Ts per 200 ms once it detects a downlink timing shift. That means, when the DL time shift is happening (and the SS has no NPUSCH transmission to measure) the UE can start adjusting the UL timing. The worst case is when n= 0, which means the total DL shift to apply is 144 Ts. RAN4 assumption is that the total DL time shift will be completed in much less than 200ms.

 For that, they assumed a NPDCCH period of 4ms , that means the SS can change a maximum of 9 Ts every 4 ms, needing a total of 4*144/9=64 ms to do the whole change. In that time, the UE is allowed to adjust its timing by a maximum of 58 Ts, so the change is still ok. However, this is based in the fact that NPDCCH period is 4 ms. However, the NPDCCH period is dependent on a series on configuration parameters. With the current Test Configuration, this NPDCCH period is actually in the best case 32 ms. That means, the DL shift can be completed in best case in 32*144/9 = 512 ms. In this time, the UE is allowed to adjust its timing by a total of 58*3 = 174 Ts, which is bigger than the maximum DL timing applied. What we see then is that by the time NPUSCH is resumed after the shift, the UE Transmit Timing Offset is already within the allowed limits of +-80Ts and the SS cannot evaluate the adjustment rate rules.
Issue 2

The UE is allowed to have a transmit timing offset of +-80 Ts. Let us take the worst case n=80*Ts. With that, the DL timing shift to be applied is –(144-80) = -64 Ts. In this case, even after applying the DL time shift the UE Transmit Timing offset will never go off limits.
Summarizing:

Observation 1: The time required to complete the DL shift is based on the NPDCCH period. The NPDCCH period is dependent on certain configuration parameters.

Observation 2: With the current configuration, it can take up to 512ms to complete the DL time shift.

Observation 3: The UE is allowed to adjust its UL timing by 58 Ts every 200 ms. 

Observation 4: The UE can completely adjust its UL timing by the time NPUSCH is resume and the adjustment rate rules can no longer be evaluated.

Observation 5: The DL Time Shift might not be sufficient to take the UE Transmit Offset off the limits in some cases.

	
	

	Summary of change:
	The test case has been made incomplete until RAN4 corrects the issue by defining a shorted NPDCCH period

	
	

	Consequences if not approved:
	Test case evaluation will remain unclear and it might FAIL a compliant UE or not be able to give any verdict
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	Other comments:
	R5-177425 ( R5-177425r1: RAN4 could not decide on the solution to this problem yet and the CR was noted. However, the following agreement has been captured in the chairman notes:

NPDCC Period for gradual downlink timing change needs to be investigated

The test has been made incomplete until this investigation is concluded.

Depends on R4-1712670


< Unchanged sections omitted >

7.1.17
HD-FDD Transmit Timing Accuracy Tests for Category NB1 UE in In-Band Mode under Normal Coverage

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

- NPDCCH period for gradual downlink timing change needs to be investigated in RAN4.
7.1.17.1
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. 

7.1.17.2
Test applicability
This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of  UE Category NB1.

7.1.17.3
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 7.1.17.3-1. 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 
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. 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. 
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 (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 7.1.17.3-1: 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 7.1.17.3-1.
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.
7.1.17.4
Test description

7.1.17.4.1
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 7.1.17.5-1 and 7.1.17.5-2.

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 using only main Tx/Rx antenna and without using the faders.

2.
The general test parameter settings are set according to Table 7.1.17.4.1-1.

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

4.
There is one E-UTRA FDD carrier and 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 7.1.17.4.1-1: General Test Parameters for UE Transmit Timing Accuracy Tests for 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.10.3

	NPDCCH repetition level
	
	1

	NPUSCH repetition level
	
	1


7.1.17.4.2
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 7.1.17.5-1 and 7.1.17.5-2. 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 (n(Ts) and verify that is within the limits specified in Table 7.1.17.5-3 with 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 transmission to next is within Rule 1 as specified in clause 7.1.17.5. To check that the maximum adjustment rate is within Rule 3 as specified in clause 7.1.17.5, 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 7.1.17.5-3 with 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 7.1.17.5-3  with respect to the first detected path (in time) of the corresponding downlink frame of Ncell 1.
7.1.17.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 8.1.6 and clause 8.1.4.3 using condition "Inband_Different" with the following exceptions:
Table 7.1.17.4.3-1: 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
	
	

	}
	
	
	


7.1.17.5
Test requirement

Tables 7.1.17.5-1, 7.1.17.5-2 define the primary settings of Ncell and Cell for UE transmit timing accuracy for HD-FDD Category NB1 UE transmit timing accuracy test.

Table 7.1.17.5-3 define 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 7.1.17.5-1: Ncell specific Test Parameters for UE Transmit Timing Accuracy Tests for 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 Cell
	
	30

	NPDSCH parameter defined in clause A.10.2
	
	R.15 HD-FDD

	NPDCCH parameter defined in clause A.10.1
	
	R.27 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
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	dBm/15 kHz
	Specified in Table 7.1.17.5-2
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	dB
	4.3

	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 7.1.17.5-2: Cell specific Test Parameters for UE Transmit Timing Accuracy Tests for 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

	OCNG 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.


The UE transmit timing offset shall be within the requirements in Table 7.1.17.5-3.

Table 7.1.17.5-3: 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 
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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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