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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 7.2.1: E-UTRAN FDD – UE Timing Advance Adjustment Accuracy test and 7.2.2: E-UTRAN TDD – UE Timing Advance Adjustment Accuracy test. These tests are part of GCF Priority 1.
The test cases in question, from TS 36.521-3, are:

· 7.2.1, E-UTRAN FDD – UE Timing Advance Adjustment Accuracy test
· 7.2.2, E-UTRAN TDD – UE Timing Advance Adjustment Accuracy test

This document describes the process to derive the Test Tolerances. 

2. 
Test Tolerances Methodology for 7.2.1: E-UTRAN FDD – UE Timing Advance Adjustment Accuracy test in TS 36.521-3
The test conditions are defined in the following extract from corrections made in TS 36.133 v9.4.0 and TS 36.521-3 v9.1.0. Text was added to describe the UE timing advance adjustment accuracy test requirement, shown with yellow highlight. Changes provided in a CR are also shown with yellow highlight.
7.2.1
E-UTRAN FDD – UE Timing Advance Adjustment Accuracy
<< Some clauses skipped >> 
7.2.1.5
Test requirement

Tables 7.2.1.5-1 and 7.2.1.5-2 define the primary level settings for E-UTRAN FDD – UE timing advance adjustment accuracy test. 

Table 7.2.1.5-1: Cell Specific Test requirement Parameters for E-UTRAN FDD – UE timing advance adjustment accuracy test case

	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in D.1.1 (OP.1 FDD) 
	
	OP.1 FDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RA Note1
	dB
	

	OCNG_RB Note1 
	dB
	

	Timing Advance Command (TA)
	
	31
	39
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	dB
	3 + TT
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	dBm/15 KHz
	-98

	
[image: image3.wmf]oc

s

N

Ê


	dB
	3 + TT

	IoNote2
	dBm/9 MHz
	-65.5 + TT

	Propagation Condition 
	
	AWGN

	Note 1:
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 2: 
Io level has been derived from other parameters for information purpose. It is not a settable parameter.


<< Some clauses skipped >> 
The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. 6 sub-frames after the reception of the timing advance command.

The UE shall adjust the timing of its transmission with a relative accuracy better than or equal to ± 4 * TS + TT seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. This requirement includes test tolerances. 
The same treatment for Test Tolerances can be applied for both FDD and E-UTRAN TDD – UE Timing Advance Adjustment Accuracy test.  Although TDD is not shown explicitly in this discussion paper, the same changes are applicable to the TDD test case 7.2.2 as well.    
3. 
Calculation of Test Tolerances
The test consists of one test with one cell configured. The test consists of two time periods, with time durations of T1 and T2 respectively. In each time period, timing advance commands are sent to the UE and SRS are sent from the UE and received by the SS. By measuring the reception of the SRS, the transmit timing, and hence the timing advance adjustment accuracy can be measured.  
3.1
Calculations for Timing Advance Adjustment Accuracy 

Timing Advance Adjustment Delay

The UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advancement command received in sub-frame n.
As the timing advance adjustment delay is not critical, no Test Tolerances need be applied.
Timing Advance Adjustment Accuracy

The UE shall adjust the timing of its transmission with a relative accuracy better than or equal to ±4 ×TS + TT seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command is expressed in multiple of 16 × TS and is relative to the current uplink timing.
The Test tolerance for UE to adjust uplink timing advance with a relative accuracy is 0.5 * Ts. It is the same figure used in test cases 7.1.1 and 7.1.2 for the Test system measurement of timing changes. It 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.
The test requirement is:
1. The UE uplink timing advance = ±4.5 * 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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· Io = -65.5 dBm/9 MHz
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