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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

	<Unchanged Lines Skipped>

	8.23.5 E-UTRAN FDD-FDD DC inter-frequency event triggered reporting with DRX in asynchronous DC
	Same as 8.23.4
	Same as 8.23.4

	8.23.6 E-UTRAN TDD-TDD DC inter-frequency event triggered reporting with DRX in synchronous DC
	Same as 8.23.4
	Same as 8.23.4

	8.26.5
E-UTRAN FDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal under Operation with Frame Structure 3
	Noc1 ±1.0 dB averaged over BWConfig
Ês1 / Noc1 ±0.6 dB averaged over BWConfig
Noc2 ±1.5dB averaged over BWConfig
Ês2 / Noc2 ±0.6 dB averaged over BWConfig
Ês3 / Noc2 ±0.6 dB averaged over BWConfig

Time alignment error cell 2 rel. to cell 1: Intra-band contiguous CA: ±130 ns (±4Ts)

Intra-band non-contiguous CA: ±260 ns (±8Ts)

Inter-band CA: ±260 ns (±8Ts)
	Note:

Noc1 is the AWGN on frequency 1
Ês1 / Noc1 is the ratio of cell 1 signal / AWGN
Noc2 is the AWGN on frequency 2

Ês2 / Noc2 is the ratio of cell 2 signal / AWGN
Ês3 / Noc2 is the ratio of cell 3 signal / AWGN
Ês1 / Noc1, Ês2 / Noc2 and Ês3 / Noc2 uncertainty for fading condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Ês / Noc uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

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

	8.26.6
E-UTRAN TDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal under Operation with Frame Structure 3
	Same as 8.26.5
	Same as 8.26.5

	9.1.1.1 FDD Intra Frequency Absolute RSRP Accuracy
	Noc ±1.0 dB averaged over BWConfig
Noc ±1.3 dB for PRBs #22-27
Ês1 / Noc and Ês2 / Noc each ±0.3 dB averaged over BWConfig
Ês1 / Noc and Ês2 / Noc each ±0.8 dB for PRBs #22-27
	Note:

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

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

	<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>

	8.23.5 E-UTRAN FDD-FDD DC inter-frequency event triggered reporting with DRX in asynchronous DC
	Same as 8.23.4
	Same as 8.23.4
	Same as 8.23.4

	8.23.6 E-UTRAN TDD-TDD DC inter-frequency event triggered reporting with DRX in synchronous DC
	Same as 8.23.4
	Same as 8.23.4
	Same as 8.23.4

	8.26.5
E-UTRAN FDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal under Operation with Frame Structure 3
	During T1:

E-UTRA Cell 1

Noc1: -104dBm/15kHz

Ês1 / Noc1: 4dB

E-UTRA Cell 2

Noc2: -104dBm/15kHz

Ês2 / Noc2: 4dB

E-UTRA Cell 3

Ês3 / Noc2: -infinity
During T2:

E-UTRA Cell 1

Noc1: -104dBm/15kHz

Ês1 / Noc1: 4dB

E-UTRA Cell 2

Noc2: -104dBm/15kHz

Ês2 / Noc2: 4dB

E-UTRA Cell 3

Ês3 / Noc2: 4dB
	During T1:

0dB

0dB

0dB

0dB

0dB

During T2:

0dB 

0dB 

0dB

0dB

0dB 
	During T1:

E-UTRA Cell 1

Noc1: -104dBm/15kHz

Ês1 / Noc1: 4dB

E-UTRA Cell 2

Noc2: -104dBm/15kHz

Ês2 / Noc2: 4dB

E-UTRA Cell 3

Ês3 / Noc2: -infinity
During T2:

E-UTRA Cell 1

Noc1: -104dBm/15kHz

Ês1 / Noc1: 4dB

E-UTRA Cell 2

Noc2: -104dBm/15kHz

Ês2 / Noc2: 4dB

E-UTRA Cell 3

Ês3 / Noc2: 4dB

	8.26.6
E-UTRAN TDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal under Operation with Frame Structure 3
	Same as 8.26.5
	Same as 8.26.5
	Same as 8.26.5

	9.1.1.1 FDD Intra Frequency Absolute RSRP Accuracy
	Test 1:

Noc: -106dBm/15kHz
Ês1 / Noc: +6.0dB

Ês2 / Noc: +1.0dB

Reported RSRP values: ±6dB
Test 2:

Noc: -88dBm/15kHz
Ês1 / Noc: +6.0dB

Ês2 / Noc: +1.0dB

Reported RSRP values: ±8dB
Test 3:

Noc: -116dBm to -112.5dBm /15kHz depending on operating band
Ês1 / Noc: +3.0dB

Ês2 / Noc: -1.0dB

Reported RSRP values: ±6dB
	Test 1:

-1.0dB
0dB

+1.0dB

Via mapping

Test 2:

0dB
0dB

+1.0dB

Via mapping

Test 3:

0dB

0dB

+0.8dB

Via mapping
	Test 1:

Noc: -107.0dBm/15kHz
Ês1 / Noc: +6.0dB

Ês2 / Noc: +2.0dB

RSRP_29 to RSRP_43

Test 2:

Noc: -88dBm/15kHz
Ês1 / Noc: +6.0dB

Ês2 / Noc: +2.0dB

RSRP_45 to RSRP_64

Test 3:

Noc: -116dBm to -112.5dBm /15kHz depending on operating band
Ês1 / Noc: +3.0dB

Ês2 / Noc: -0.2dB

RSRP_17 to RSRP_32

RSRP_18 to RSRP_33

RSRP_19 to RSRP_34

RSRP_20 to RSRP_35

depending on operating band

	
	The derivation of the RSRP values takes into account the uncertainty in Cell 2 RSRP from Noc and Ês2 / Noc, the allowed UE reporting accuracy, and the UE mapping function.

The RSRP values given above are for normal conditions. In all cases the RSRP values are 3dB wider at each end for extreme conditions.

	<Unchanged Lines Skipped>

	10.4 E-UTRAN FDD – Initiation/Cease of SLSS Transmission with ProSe Direct Communication
	During T1:

E-UTRA Cell

Noc: -98dBm /15kHz

Ês / Noc: -infinity

SyncRef UE

Noc: -98dBm /15kHz

Ês / Noc: 13.0dB

During T2:

E-UTRA Cell

Noc: -98dBm /15kHz

Ês / Noc: -3.0dB

SyncRef UE

Noc: -98dBm /15kHz

Ês / Noc: 13.0dB
	During T1:

EUTRA Cell:

0dB

0dB

SyncRef UE:

0dB

0dB

During T2:

EUTRA Cell

0dB

0.6 dB

SyncRef UE :

0dB

0dB
	During T1:

E-UTRA Cell

Noc: -98dBm /15kHz

Ês / Noc: -infinity

SyncRef UE

Noc: -98dBm /15kHz

Ês / Noc: 13.0dB

During T2:

E-UTRA Cell

Noc: -98dBm /15kHz

Ês / Noc: -2.4dB

SyncRef UE

Noc: -98dBm /15kHz

Ês / Noc: 13.0 dB


<End of Changes >
