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<Changes Beginning>
Annex F (normative):
Measurement uncertainties and Test Tolerances

The requirements of this clause apply to all applicable tests in the present document.

F.1
Acceptable uncertainty of Test System (normative)

See TS 36.521-1[10] Annex F1.

F.1.1
Measurement of test environments
See TS 36.521-1[10] Annex F1.1.

F.1.2
Measurement of RRM requirements

Table F.1.2-1: Maximum Test System Uncertainty for RRM Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	4.2.1 E-UTRA FDD - FDD cell re-selection intra frequency
	Noc ±1.0 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB averaged over BWConfig
	Note:

Ês1 / Noc is the ratio of cell 1 signal / AWGN

Ês2 / Noc is the ratio of cell 2 signal / AWGN

	4.2.2 E-UTRA TDD - TDD cell re-selection intra frequency
	Same as 4.2.1
	

	< Unchanged lines skipped >

	6.1.13 E-UTRAN HD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeB
	Same as 6.1.1
	Same as 6.1.1

	6.1.14 E-UTRAN TDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeB
	Same as 6.1.1
	Same as 6.1.1

	6.1.15
HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in In-Band mode under enhanced coverage
	Noc ±1.0 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig 

Êsn1 / Noc ±0.3 dB averaged over BWConfig
Êsn2 / Noc ±0.3 dB averaged over BWConfig
	Note:
Ês1 / Noc is the ratio of eCell 1 signal / AWGN

Êsn1 / Noc is the ratio of nCell 1 signal / AWGN

Êsn2 / Noc is the ratio of nCell 2 signal / AWGN

	6.1.16
HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 in In-Band mode under normal coverage
	Same as 6.1.15
	Same as 6.1.15

	6.2.1 E-UTRAN FDD - Contention Based Random Access Test
	Test 1 and Test 2:

Noc ±1.0 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
Uplink absolute power measurement ±1.0 dB

Uplink relative power measurement ±0.7 dB

±3Ts Uplink signal transmit timing relative to downlink
	Note:

Ês1 / Noc1 is the ratio of cell 1 signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [9]

	< Unchanged lines skipped >

	7.1.15 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	FFS
	FFS

	7.1.16 E-UTRAN TDD - UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	FFS
	FFS

	7.1.17
E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-Band mode under normal coverage
	Noc ±3.0 dB averaged over BWConfig
Ês / Noc ±0.3 dB

±3Ts Uplink signal transmit timing relative to downlink

±0.5Ts relative during UE timing adjustment
	Note:

Ês / Noc is the ratio of Ncell 1 signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [9]

	7.1.18
E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-Band mode under enhanced coverage
	Noc ±3.0 dB averaged over BWConfig
Ês / Noc ±0.3 dB

±3Ts Uplink signal transmit timing relative to downlink
	Note:

Ês / Noc is the ratio of Ncell 1 signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [9]

	7.2.1 E-UTRAN FDD - UE Timing Advance Adjustment Accuracy
	Noc1 ±3.0 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB 

Timing Advance Adjustment: ±0.5Ts
	Note:

Ês1 / Noc1 is the ratio of cell 1 signal / AWGN

The timing unit TS = 1/(15000 * 2048 ) seconds, as defined in TS.36.211 [9]

	< Unchanged lines skipped >

	7.2.7 E-UTRAN HD-FDD UE Timing Advance Adjustment Accuracy Test for Cat-M1 UE in CEModeA
	Same as 7.2.1
	Same as 7.2.1

	7.2.8 E-UTRAN TDD Timing Advance Adjustment Accuracy Test for Cat-M1 UE in CEModeA
	Same as 7.2.1
	Same as 7.2.1

	7.2.9
HD-FDD UE Timing Advance Adjustment Accuracy Test for Category NB1 UE in Standalone Mode under Enhance Coverage
	Same as 7.2.1
	Same as 7.2.1

	7.3.1 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
	± 0.6dB (Subtest 1&2, AWGN conditions)

± 0.8dB (Subtest 3, Fading conditions, single antenna transmission)

± 0.9dB (Subtest 4, Fading conditions, two antenna transmission)
	Subtests 1 & 2:
Overall system uncertainty for AWGN condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Effect of AWGN flatness and signal flatness
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution. 

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

AWGN flatness and signal flatness ±2.0 dB

Subtests 3:

Overall system uncertainty for fading condition comprises three quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

3. Effect of AWGN flatness and signal flatness

Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Average signal-to-noise ratio uncertainty 2 + Signal-to-noise ratio variation2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Signal-to-noise ratio variation ±0.5 dB

Fading profile power uncertainty ±0.5 dB for single Tx

Subtest 4:

Same calculations as for subtest 3 but with Fading profile uncertainty of ±0.7 for two Tx

	< Unchanged lines skipped >

	7.3.54: E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE Category M1 Configured in CEMode A
	Same as 7.3.28
	Same as 7.3.28

	7.3.55: E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync in DRX for UE Category M1 configured in CEMode A
	Same as 7.3.28
	Same as 7.3.28

	7.3.62
HD-FDD Radio Link Monitoring Test for In-sync with DRX for Category NB1 In-Band mode in Enhanced Coverage
	Same as 7.3.28
	Same as 7.3.28

	7.3.63
HD-FDD Radio Link Monitoring Test for In-sync with DRX for Category NB1 In-Band mode in Normal Coverage
	Same as 7.3.28
	Same as 7.3.28

	7.5.1 E-UTRAN FDD – UE ProSe Direct Discovery Transmission Timing Accuracy Test
	Noc ±3.0 dB averaged over BWConfig
Ês / Noc ±0.3 dB

±3Ts Uplink signal transmit timing relative to downlink
	Note:

Ês / Noc is the ratio of cell 1 signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [9]

	< Unchanged lines skipped >

	10.4 E-UTRAN FDD – Initiation/Cease of SLSS Transmission with ProSe Direct Communication
	± 0.6dB
	Overall system uncertainty for AWGN condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Effect of AWGN flatness and signal flatness
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

AWGN flatness and signal flatness ±2.0 dB

	In addition, the following Test System uncertainties and related constraints apply.

Any additional constraints are defined in the specific tests.
	

	AWGN Bandwidth
	≥ 1.08MHz, 2.7MHz, 4.5MHz, 9MHz, 13.5MHz, 18MHz;

NRB x 180kHz according to BWConfig

	AWGN absolute power uncertainty
	Test-specific

	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig
	±2 dB

	AWGN peak to average ratio
	≥10 dB @0.001%

	Signal-to noise ratio uncertainty
	Test-specific

	Fading profile power uncertainty
	±0.5 dB

	Fading profile delay uncertainty, relative to frame timing
	±5 ns (excludes absolute errors related to baseband timing)


F.2
Interpretation of measurement results (normative)

See TS 36.521-1[10] Annex F2.

F.3
Test Tolerance and Derivation of Test Requirements (informative)

See TS 36.521-1[10] Annex F3.

F.3.1
Measurement of test environments
See TS 36.521-1[10] Annex F3.1.

F.3.2
Measurement of RRM requirements

Because the relationships between the Test system uncertainties and the Test Tolerances are often complex, it is not always possible to give a simple derivation of the Test Requirement in this document. The analysis is recorded in 3GPP TR 36 903 [20].

Table F.3.2-1: Derivation of Test Requirements (RRM tests)

	Test
	Minimum Requirement in TS 36.133
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-3

	4.2.1 E-UTRA FDD – FDD cell re-selection intra frequency
	During T1:

Noc: -98dBm/15kHz
Ês1 / Noc: +16.00dB

Ês2 / Noc: -infinity

During T2:

Noc: -98dBm/15kHz
Ês1 / Noc: +13.00dB

Ês2 / Noc: +16.00dB

During T3:

Noc: -98dBm /15kHz
Ês1 / Noc: +16.00dB

Ês2 / Noc: +13.00dB
	During T1:

0dB
0dB

0dB

During T2:

0dB
0dB

+0.45dB

During T3:

0dB
+0.45dB

0dB
	During T1:

Noc: -98dBm/15kHz
Ês1 / Noc: +16.00dB

Ês2 / Noc: -infinity

During T2:

Noc: -98dBm/15kHz
Ês1 / Noc: +13.00dB

Ês2 / Noc: +16.45dB

During T3:

Noc: -98dBm /15kHz
Ês1 / Noc: +16.45dB

Ês2 / Noc: +13.00dB

	< Unchanged lines skipped >

	6.1.13 E-UTRAN HD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeB
	Same as 6.1.12
	Same as 6.1.12
	Same as 6.1.12

	6.1.14 E-UTRAN TDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeB
	Same as 6.1.12
	Same as 6.1.12
	Same as 6.1.12

	6.1.15
HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in In-Band mode under enhanced coverage
	During T1:

Noc: -98dBm/15kHz 

Ês1 / Noc: -12.6dB

Êsn1 / Noc: +7.0dB

Êsn2 / Noc: -infinity

During T2:

Noc: -98dBm/15kHz
Ês1 / Noc: -12.6dB

Êsn1 / Noc: -infinity

Êsn2 / Noc: -12.6dB

During T3:

Noc: -98dBm /15kHz
Ês1 / Noc: -12.6dB

Êsn1 / Noc: -infinity

Êsn2 / Noc: -12.6dB
	During T1:

0dB
0dB

0dB

0dB

During T2:

0dB
0dB

0dB

0dB

During T3:

0dB
0dB
0dB

0dB
	During T1:

Noc: -98dBm/15kHz 

Ês1 / Noc: -12.6dB

Êsn1 / Noc: +7.0dB

Êsn2 / Noc: -infinity

During T2:

Noc: -98dBm/15kHz
Ês1 / Noc: -12.6dB

Êsn1 / Noc: -infinity

Êsn2 / Noc: -12.6dB

During T3:

Noc: -98dBm /15kHz
Ês1 / Noc: -12.6dB

Êsn1 / Noc: -infinity

Êsn2 / Noc: -12.6dB

	6.1.16
HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 in In-Band mode under normal coverage
	During T1:

Noc: -98dBm/15kHz 

Ês1 / Noc: +4.0dB

Êsn1 / Noc: +7.0dB

Êsn2 / Noc: -infinity

During T2:

Noc: -98dBm/15kHz
Ês1 / Noc: +4.0dB

Êsn1 / Noc: -infinity

Êsn2 / Noc: +4.0dB

During T3:

Noc: -98dBm /15kHz
Ês1 / Noc: +4.0dB

Êsn1 / Noc: -infinity

Êsn2 / Noc: +4.0dB
	During T1:

0dB
0dB
0dB

0dB

During T2:

0dB
0dB
0dB

0dB

During T3:

0dB
0dB
0dB

0dB
	During T1:

Noc: -98dBm/15kHz 

Ês1 / Noc: +4.0dB

Êsn1 / Noc: +7.0dB

Êsn2 / Noc: -infinity

During T2:

Noc: -98dBm/15kHz
Ês1 / Noc: +4.0dB

Êsn1 / Noc: -infinity

Êsn2 / Noc: +4.0dB

During T3:

Noc: -98dBm /15kHz
Ês1 / Noc: +4.0dB

Êsn1 / Noc: -infinity

Êsn2 / Noc: +4.0dB

	6.2.1 E-UTRAN FDD - Contention Based Random Access Test
	Test 1 and Test 2

Absolute uplink power:

Normal conditions ±9dB
Extreme conditions ±12dB
Relative uplink power step:

Normal conditions ±3dB
Extreme conditions ±5dB
Uplink timing Te: ±12Ts
	1.5dB
1.5dB

0.7dB
0.7dB

3Ts
	Test 1 and Test 2

Absolute uplink power:

Normal conditions ±10.5dB
Extreme conditions ±13.5dB
Relative uplink power step:

Normal conditions ±3.7dB
Extreme conditions ±5.7dB

Uplink timing Te: ±15Ts

	6.2.2 E-UTRAN FDD - Non Contention Based Random Access Test
	Same as 6.2.1
	Same as 6.2.1
	Same as 6.2.1

	< Unchanged lines skipped >

	7.1.15 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	FFS
	FFS
	FFS

	7.1.16 E-UTRAN TDD - UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	FFS
	FFS
	FFS

	7.1.17
E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-Band mode under normal coverage
	Test 1
Uplink timing: ±80Ts
Max step size: 58.33Ts
Max adjust rate:
58.33Ts
Ês / Noc: +4.00dB
	±3Ts
+0.5Ts
+1.1Ts for carrier frequency under 1 GHz

+1.7 Ts for carrier frequency over 1 GHz
+0.3dB
	Test 1

Uplink timing: ±83Ts
Max step size: 58.83T
Max adjust rate: 
59.43Ts for carrier frequency under 1 GHz
60.03Ts for carrier frequency over 1 GHz
Ês / Noc: +4.30dB

	7.1.18
E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-Band mode under enhanced coverage
	Test 1&Test 2
Uplink timing: ±80Ts
Ês / Noc: +4.00dB
	±3Ts
+0.3dB
	Test 1&Test 2
Uplink timing: ±83Ts
Ês / Noc: +4.30dB

	7.2.1 E-UTRAN FDD - UE Timing Advanced Adjustment Accuracy
	Timing Advance Adjustment:

±4Ts
	0.5TS
	Timing Advance Adjustment:

±4.5Ts

	< Unchanged lines skipped >

	7.2.7 E-UTRAN HD-FDD UE Timing Advance Adjustment Accuracy Test for Cat-M1 UE in CEModeA
	Same as 7.2.1
	Same as 7.2.1
	Same as 7.2.1

	7.2.8 E-UTRAN TDD Timing Advance Adjustment Accuracy Test for Cat-M1 UE in CEModeA
	Same as 7.2.1
	Same as 7.2.1
	Same as 7.2.1

	7.2.9
HD-FDD UE Timing Advance Adjustment Accuracy Test for Category NB1 UE in Standalone Mode under Enhance Coverage
	Timing Advance Adjustment:

±13.33Ts
	0.5 TS
	Timing Advance Adjustment:

±13.83Ts

	7.3.1 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
	SNRs as specified
	0.6dB (Subtests 1&2)

0.8dB (Subtest 3)


0.9dB (Subtest 4)
	During T1:

Formula: SNR + TT

During T2:

Formula: SNR + TT

During T3:

Formula: SNR - TT

	7.3.2 E-UTRAN FDD Radio Link Monitoring Test for In-sync
	SNRs as specified
	0.8dB (Subtest 1)

0.9dB (Subtest 2)
	During T1:

Formula: SNR + TT

During T2:

Formula: SNR + TT

During T3:

Formula: SNR - TT

During T4:

Formula: SNR - TT

During T5:

Formula: SNR + TT

	< Unchanged lines skipped >

	7.3.54: E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE Category M1 Configured in CEMode A
	SNRs as specified
	0.6dB
	Same as 7.3.1

	7.3.55: E-UTRAN HD-FDD Radio Link Monitoring Test for In-sync in DRX for UE Category M1 configured in CEMode A
	SNRs as specified
	0.6dB
	Same as 7.3.2

	7.3.62
HD-FDD Radio Link Monitoring Test for In-sync with DRX for Category NB1 In-Band mode in Enhanced Coverage
	SNRs as specified
	0.6dB
	During T1:

Formula: SNR + TT

During T2:

Formula: SNR - TT

During T3:

Formula: SNR + TT

	7.3.63
HD-FDD Radio Link Monitoring Test for In-sync with DRX for Category NB1 In-Band mode in Normal Coverage
	SNRs as specified
	0.6dB
	Same as 7.3.62

	7.5.1 E-UTRAN FDD – UE ProSe Direct Discovery Transmission Timing Accuracy Test
	Uplink timing: ±12Ts
Ês / Noc: +3.00dB
	±3Ts
+0.3dB
	Uplink timing: ±15Ts
Ês / Noc: +3.30dB

	7.5.4 E-UTRAN FDD – UE ProSe Direct Communication Transmission Timing Accuracy Test
	Uplink timing: ±12Ts
Ês / Noc: +3.00dB
	±3Ts
+0.3dB
	Uplink timing: ±15Ts
Ês / Noc: +3.30dB


<End of Changes >
