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1.
Introduction

The purpose of this document is to present the methodology and principles used for the development of Test Tolerances for RRM tests 7.1.1: E-UTRAN FDD – UE Transmit Timing Accuracy test and 7.1.2:  E-UTRAN TDD – UE Transmit Timing Accuracy test. These tests are part of GCF Priority 1.
The test cases in question, from TS 36.521-3, are:

· 7.1.1, E-UTRAN FDD – UE Transmit Timing Accuracy test
· 7.1.2, E-UTRAN TDD – UE Transmit Timing Accuracy test

This document describes the process to derive the Test Tolerances. 

2. 
Test Tolerances Methodology for 7.1.1: E-UTRAN FDD – UE Transmit Timing Accuracy test in TS 36.521-3
The test conditions are defined in the following extract from TS 36.521-3 v9.1.0. Two new Tables 7.1.2.5-4 and 7.1.2.5-5, and text on the adjustment rules, are required to define the uplink Timing error limit and maximum autonomous Time Adjustment step, shown with yellow highlight. Changes provided in a CR are also shown with yellow highlight.
7.1.1
E-UTRAN FDD – UE Transmit Timing Accuracy
<< Some clauses skipped >> 
7.1.1.5
Test requirement

Tables 7.1.1.5-1, 7.1.1.5-2 and 7.1.1.5-3 define the primary level settings for UE transmit timing accuracy for E-UTRAN FDD test. Tables 7.1.1.5-4 and 7.1.1.5-5 define the rules for adjustments made to the UE uplink timing including test tolerances.
Table 7.1.1.5-1: Cell Specific Test requirement Parameters for UE transmit timing accuracy for E-UTRAN FDD test case

	Parameter
	Unit
	Value

	
	
	Test 1
	Test 2
	Test 3

	E-UTRA RF Channel Number
	
	1
	1
	1

	Channel Bandwidth (BWchannel)
	MHz
	10
	10
	1.4

	DRX cycle
	Ms
	OFF
	80Note5
	OFF

	PDCCH/PCFICH/PHICH Reference measurement channelNote1
	
	R.6 FDD
	R.6 FDD
	R.8 FDD

	OCNG PatternNote2
	
	OP.2 FDD
	OP.2 FDD
	OP.4 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	OCNG_RANote3
	
	
	
	

	OCNG_RBNote3
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	dBm/15 kHz
	-98
	-98
	-98
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	dB
	3 + TT
	3 + TT
	3 + TT
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	dB
	3 + TT
	3 + TT
	3 + TT

	IoNote4
	dBm/9 MHz
	-65.5 + TT
	-65.5 + TT
	N/A

	
	dBm/1.08 MHz
	N/A
	N/A
	-74.7 + TT

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Note 1: 
For the reference measurement channels, see section A.2.1.

Note 2: 
For the OCNG pattern, see section D.1.2.

Note 3: 
OCNG shall be used such that both cells are fully allocated and a constant total  


           transmitted power spectral density is achieved for all OFDM symbols.
Note 4: 
Io level has been derived from other parameters for information purpose. It is not a         
           settable parameter.
Note 5: 
DRX related parameters are defined in Table 7.1.1.5-3.


Table 7.1.1.5-2: Sounding Reference Symbol Configuration to be used in UE transmit timing accuracy for E-UTRAN FDD test case 

	Field
	Test 1
	Test 2
	Test 3
	Comment

	
	Value
	

	srs-BandwidthConfig 
	bw5
	bw5
	bw7
	

	srs-SubframeConfig 
	sc1
	sc3
	sc1
	

	ackNackSRS-SimultaneousTransmission
	FALSE
	FALSE
	FALSE
	

	srsMaxUpPts
	N/A
	N/A
	N/A
	Not applicable for FDD

	srs-Bandwidth 
	0
	0
	0
	No hopping

	srs-HoppingBandwidth
	hbw0
	hbw0
	hbw0
	

	freqDomainPosition
	0
	0
	0
	

	duration
	TRUE
	TRUE
	TRUE
	Indefinite duration

	srs-ConfigIndex
	0
	77
	0
	SRS periodicity of 2ms and 80 ms for Test 1 and 2, respectively.

	transmissionComb
	0
	0
	0
	

	cyclicShift
	cs0
	cs0
	cs0
	No cyclic shift

	Note:
For further information see section 6.3.2 in 3GPP TS 36.331 [5].


Table 7.1.1.5-3: DRX Configuration to be used in UE transmit timing accuracy for E-UTRAN FDD test case

	Field
	Test2
	Comment

	
	Value
	

	onDurationTimer
	psf1
	

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	sf1
	

	longDRX-CycleStartOffset

	sf80
	

	shortDRX
	disable
	

	Note: For further information see section 6.3.2 in 3GPP TS 36.331 [5].


<< Some clauses skipped >> 
Test 1 and Test 2: 10 MHz Channel BW carried out in RRC_CONNECTED for non-DRX and DRX with a cycle length 80 ms
· The UE transmit timing offset shall be within the accuracy specified in Table 7.1.1.5-4
Test 3: 1.4 MHz Channel BW carried out in RRC_CONNECTED for non-DRX
· The UE transmit timing offset shall be within the accuracy specified in Table 7.1.1.5-4

NOTE 1: The reference point for the UE initial transmit timing control test requirement shall be the downlink timing minus 
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NOTE 2: The UE shall be capable of changing the transmission timing according to the received downlink frame except when the timing advance is applied. When the transmission timing error between the UE and the reference timing exceeds ±Te the UE is required to adjust its timing to within ±Te. 
· The Maximum adjustment step size Tq shall be within the requirements in Table 7.1.1.5-5

· The Minimum aggregate adjustment rate shall be (7 – TT) * TS per second

· The Maximum aggregate adjustment rate shall be Tq per 200 ms, with Tq as defined in Table 7.1.1.5-5

Table 7.1.1.5-4: Test requirements for Te Timing Error Limit for UE transmit timing accuracy for E-UTRAN FDD test case
	Downlink Bandwidth (MHz)
	Te

	1.4
	24*TS + TT

	≥3
	12*TS + TT

	Note: TS is the basic timing unit defined in TS 36.211 [9]


Table 7.1.1.5-5: Test requirements for Tq Maximum Autonomous Time Adjustment Step for UE transmit timing accuracy for E-UTRAN FDD test case
	Downlink Bandwidth (MHz)
	Tq_

	1.4
	16*TS + TT

	(10
	2*TS + TT

	Note: TS is the basic timing unit defined in TS 36.211 [9]


The same treatment for Test Tolerances can be applied for both FDD and E-UTRAN TDD – UE Transmit Timing Accuracy test. Although, TDD is not shown explicitly in this discussion paper, the same changes are applicable to the TDD test case 7.1.2 as well.    
3. 
Calculation of Test Tolerances
The test consists of three subtests with one cell configured; the difference between the Subtests is related to the channel bandwidth, DRX cycle and other parameters. Each Subtest consists of one time period. The downlink timing of Cell 1 is changed and the changes in UE transmit timing are observed. The transmit timing is verified by the UE transmitting SRS used as a measurement reference facilitating the SS timing estimation. 

3.1
Calculations for Transmit Timing

The UE initial transmission timing error shall be less than or equal to (Te where the timing error limit value Te is specified in Table 7.1.1.5-4.
 Table 7.1.1.5-4: Test requirements for Te Timing Error Limit for UE transmit timing accuracy for E-UTRAN FDD test case
	Downlink Bandwidth (MHz)
	Te

	1.4
	24*TS + TT

	≥3
	12*TS + TT

	Note: TS is the basic timing unit defined in TS 36.211 [9]


The Test tolerance for uplink signal transmit timing relative to downlink is 3 * Ts, considered to be a reasonable uncertainty value for the Test system measurement of transmit timing. This was derived from taking 25% of the tightest UE core requirement, which is 12 * Ts for ≥3 MHz Channel bandwidth, giving a ±3 * Ts uncertainty.
For Test 1 and Test 2 (10MHz Channel BW) the test requirements are:

Formula: Upper limit + TT, Lower limit – TT:

Normal conditions = ± 15 * TS
For Test 3 (1.4MHz Channel BW) the test requirements are:

Formula: Upper limit + TT, Lower limit – TT:

Normal conditions = ± 27 * TS
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 timing exceeds ±Te the UE is required to adjust its timing to within ±Te. The reference timing shall be before the downlink timing. 
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 Tq seconds.

2. The minimum aggregate adjustment rate shall be 7*TS per second. 

3. The maximum aggregate adjustment rate shall be Tq per 200ms. 

where the maximum autonomous time adjustment step Tq is specified in Table 7.1.1.5-5. 

Table 7.1.1.5-5: Test requirements for Tq Maximum Autonomous Time Adjustment Step for E-UTRAN FDD – UE transmit timing accuracy test

	Downlink Bandwidth (MHz)
	Tq

	1.4
	16*TS + TT

	(10
	2*TS + TT

	Note: TS is the basic timing unit defined in TS 36.211 [9]


The Test tolerance for maximum test system uncertainty for relative transmit timing during adjustment is 0.5 * Ts, considered to be a reasonable uncertainty value for the Test system measurement of relative transmit timing during adjustment. This was derived from taking 25% of the tightest UE core requirement, which is 2 * Ts for ≥10 MHz Channel bandwidth, giving a ±0.5 * Ts uncertainty.
For Test 1 (10MHz Channel BW) the test requirements are:

Formula: Maximum limit + TT, Minimum limit – TT:

1. The Maximum timing change in one adjustment Tq = 2.5 * TS
2. The Minimum aggregate adjustment rate per second = 6.5 * TS
3. The Maximum aggregate adjustment rate per 200 ms = 2.5 * TS
For Test 2 (10 MHz Channel BW) the test requirements are:

Based on the test requirements this is skipped for Test 2.
For Test 3 (1.4MHz Channel BW) the test requirements are:

Formula: Maximum limit + TT, Minimum limit – TT:

1. The Maximum timing change in one adjustment Tq = 16.5 * TS
2. The Minimum aggregate adjustment rate per second = 6.5 * TS
3. The Maximum aggregate adjustment rate per 200 ms = 16.5 * TS
3.2
Downlink Signal Level Uncertainties
The SS provides 1 cell with AWGN to the UE. We propose to control the following parameters:

· AWGN absolute power, Noc1 ±3 dB averaged over BWConfig
· Ratio of cell 1 signal / AWGN, Ês1 / Noc1 ±0.3 dB averaged over BWConfig

The downlink uncertainty values are chosen to be the same as the performance tests in section 8 of TS 36.521-1. These values are commonly used in other RRM tests where the downlink signal level is not critical. As the downlink signal level is not critical to the test verdict, no test tolerances need to be applied.
3.3
Key Signal level parameters in test case

There is no need to change the signal level parameters to cover the variability from uncertainties; hence no offsets were applied. Therefore, the parameters are as such:

· 
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· Io1 (Test 1) = -65.5 dBm/9 MHz

· Io2 (Test 2) = -65.5 dBm/9 MHz

· Io3 (Test 3) = -74.7 dBm/1.08 MHz
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