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<<Unchaged sections skipped>>
Annex F (normative):
Measurement uncertainties and test tolerances

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

F.1
Measurement uncertainties and test tolerances for FR1

F.1.1
Acceptable uncertainty of test system (normative)

See TS 38.521-1 [17] annex F.1.

F.1.1.1
Measurement of test environments
See TS 38.521-1 [17] Annex F1.1.

F.1.1.2
Measurement of RRM requirements

This clause defines the maximum test system uncertainty for the RRM requirements. The maximum uncertainty values allowed for the typical RRM measurement uncertainty contributors is defined in Table F.1.1.2-1. Unless explicitly stated for a particular test case, these maximum uncertainty values should be used as starting point to perform the test tolerance analysis in TR 38.903 [22] for each of the test cases. Specific test cases might require a tigher measurement uncertainty value for some of the contributors. Exceptions to the general values in Table F.1.1.2-1 shall be handled case by case.

Table F.1.1.2-1: Maximum allowed measurement uncertainty values for the test system for FR1 (up to 6 GHz) and Cell BW BW ≤ 40 MHz
	MU contributor
	Unit
	Value
	Comment

	AWGN absolute power, Noc
	dB
	±1.5
	

	Ratio of cell X signal / AWGN, Êsx / Noc
	dB
	±0.3
	Same as in LTE

	Fading profile uncertainty*
	dB
	±0.7Note 3
	Depends on fading profile, can be referenced from TS 38.101-4 [20]

	AWGN and signal flatness*
	dB
	±2.0
	Same as in LTE, can be referenced from TS 38.101-4 [20]

	Uplink absolute power measurement
	dB
	±1.5
	Same as in TS 38.101-1 [17]

	Uplink relative power measurement
	dB
	±0.7
	Same as in TS 38.101-1 [17]

	Uplink signal transmit timing relative to downlink
	Tc
	±112
	

	Relative transmit timing accuracy during UE timing adjustment
	Tc
	±88
	

	Timing Advance Adjustment accuracy
	Tc
	±88
	

	Note 1: The values in this table are specified per cell. Multi-cell test cases need to combined these values in the TT analysis in TR 38.903

Note 2:These values apply for cell BW ≤ 40 MHz. The maximum allowed measurement uncertainty for higher cell BW is FFS.

Note 3: Considering 2 Tx Antenna


The maximum test system uncertainty for the EN-DC FR1 test cases in chapter 4 is defined in Table F.1.1.2-2.

The maximum test system uncertainty for the NR SA FR1 test cases in chapter 6 is defined in Table F.1.1.2-3.

Table F.1.1.2-2: Maximum test system uncertainty for RRM requirements for EN-DC FR1 test cases

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	4.3.2.2.1 Contention based random access test in FR1 for PSCell in EN-DC
	Noc ±1.5 dB

Ês / Noc ±0.3 dB

Uplink absolute power measurement ±1.5 dB

Uplink relative power measurement ±0.7 dB

±112Tc Uplink signal transmit timing relative to downlink
	Ês1 / Noc is the ratio of cell 1 signal / AWGN

Tc = 1/(480000 x 4096) seconds, the basic timing unit defined in TS 38.211 [7]

	4.3.2.2.2 Non-contention based random access test in FR1 for PSCell in EN-DC
	Same as 4.3.2.2.1
	Same as 4.3.2.2.1

	4.4.1.1 EN-DC FR1 UE transmit timing accuracy
	Noc ±1.5 dB

Ês1 / Noc ±0.3 dB

±112Tc Uplink signal transmit timing relative to downlink
	Ês1 / Noc is the ratio of cell 1 signal / AWGN

Tc = 1/(480000 x 4096) seconds, the basic timing unit defined in TS 38.211 [7]

	4.4.3.1 EN-DC FR1 timing advance adjustment accuracy133
	Noc ±1.5 dB

Ês1 / Noc ±0.3 dB

±88Tc Timing Advance Adjustment accuracy
	Ês1 / Noc is the ratio of cell 1 signal / AWGN

Tc = 1/(480000 x 4096) seconds, the basic timing unit defined in TS 38.211 [7]

	4.5.1.1 EN-DC FR1 radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode
	±0.9 dB
	Overall system uncertainty for fading conditions 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:

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 + Fading profile power uncertainty^2 + (0.25 x AWGN flatness and signal flatness)^2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB

AWGN flatness and signal flatness ±2.0 dB

	4.5.1.2 EN-DC FR1 radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode
	±0.9 dB
	Overall system uncertainty for fading conditions 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:

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 + Fading profile power uncertainty^2 + (0.25 x AWGN flatness and signal flatness)^2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB

AWGN flatness and signal flatness ±2.0 dB

	4.5.1.3 EN-DC FR1 radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in DRX mode
	Same as 4.5.1.1
	Same as 4.5.1.1

	4.5.1.4 EN-DC FR1 radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in DRX mode
	Same as 4.5.1.2
	Same as 4.5.1.2

	4.5.1.5 EN-DC FR1 radio link monitoring out-of-sync test for PSCell configured with CSI-RS-based RLM RS in non-DRX mode
	Same as 4.5.1.1
	Same as 4.5.1.1

	4.5.1.6 EN-DC FR1 radio link monitoring in-sync test for PSCell configured with CSI-RS-based RLM RS in non-DRX mode
	Same as 4.5.1.2
	Same as 4.5.1.2

	4.5.1.7 EN-DC FR1 radio link monitoring out-of-sync test for PSCell configured with CSI-RS-based RLM RS in DRX mode
	Same as 4.5.1.1
	Same as 4.5.1.1

	4.5.1.8 EN-DC FR1 radio link monitoring in-sync test for PSCell configured with CSI-RS-based RLM RS in DRX mode
	Same as 4.5.1.2
	Same as 4.5.1.2

	4.5.2.1 EN-DC FR1 interruptions at transitions between active and non-active during DRX in synchronous EN-DC
	± 0.6dB (AWGN conditions)
	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

	4.5.2.2 EN-DC FR1 interruptions at transitions between active and non-active during DRX in asynchronous EN-DC
	Same as 4.5.2.1
	Same as 4.5.2.1

	4.5.3.1 EN-DC FR1 SCell activation and deactivation of known SCell in non-DRX for 160ms SCell measurement cycle
	Noc1 ±1.5 dB 

Ês1 / Noc1 ±0.3 dB 

Noc2 ±1.5 dB 

Ês2 / Noc2 ±0.3 dB
	Note:

Noc1 is the AWGN on cell 1 frequency

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

Noc2  is the AWGN on cell 2 frequency

Ês2 / Noc2 is the ratio of cell 2 signal / AWGN

	4.5.3.2 EN-DC FR1 SCell activation and deactivation of known SCell in non-DRX for 320ms SCell measurement cycle
	Same as 4.5.3.1
	Same as 4.5.3.1

	4.5.3.3 EN-DC FR1 SCell activation and deactivation of unknown SCell in non-DRX
	Same as 4.5.3.1
	Same as 4.5.3.1

	4.6.1.1 EN-DC FR1 event-triggered reporting without gap in non-DRX
	Noc ±1.5 dB

Ês1 / Noc ±0.3 dB

Ês2 / Noc ±0.3 dB
	Note:

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

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

	4.6.1.2 EN-DC FR1 event-triggered reporting without gap in DRX
	Same as 4.6.1.1
	Same as 4.6.1.1

	4.6.1.3 EN-DC FR1 event-triggered reporting with gap in non-DRX
	Same as 4.6.1.1
	Same as 4.6.1.1

	4.6.1.4 EN-DC FR1 event-triggered reporting with gap in DRX
	Same as 4.6.1.1
	Same as 4.6.1.1

	4.6.1.5
EN-DC FR1 event-triggered reporting without gap in non-DRX with SSB time index detection
	Same as 4.6.1.1
	Same as 4.6.1.1

	4.6.1.6
EN-DC FR1 event-triggered reporting with gap in non-DRX with SSB time index detection
	Same as 4.6.1.1
	Same as 4.6.1.1

	4.6.2.1 EN-DC FR1-FR1 event-triggered reporting in non-DRX
	Freq 2 Noc ±1.5 dB

Freq 3 Noc ±1.5 dB

Ês2 / Noc ±0.3 dB

Ês3 / Noc ±0.3 dB
	Note:

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

Ês3 / Noc is the ratio of cell 3 signal / AWGN

	4.6.2.2  EN-DC FR1-FR1 event-triggered reporting in DRX
	Same as 4.6.2.1
	Same as 4.6.2.1

	4.6.2.5 EN-DC FR1-FR1 event-triggered reporting in non-DRX with SSB time index detection
	Same as 4.6.2.1
	Same as 4.6.2.1

	4.6.2.6 EN-DC FR1-FR1 event-triggered reporting  in DRX with SSB time index detection
	Same as 4.6.2.1
	Same as 4.6.2.1

	4.7.1.1.1 EN-DC FR1 SS-RSRP absolute measurement accuracy
	Average Noc ±1.5 dB 

Average Ês2 / Noc ±0.3 dB 

Average Ês3 / Noc ±0.3 dB

meas PRB Ês2 / Noc ±0.8 dB meas PRB Ês3 / Noc ±0.8 dB 
	Noc is the AWGN on NR freq1

Ês2 / Noc is the cell 2 SNR 

Ês3 / Noc is the cell 3 SNR

meas PRB is the measurement PRB for SS-RSRP #RBJ to RBJ+19

	4.7.1.1.2 EN-DC FR1 SS-RSRP relative measurement accuracy
	Same as 4.7.1.1.1
	Same as 4.7.1.1.1
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