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<Start of modified section>
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 and Table F.1.1.2-2. 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 and Table F.1.1.2-2 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


Table F.1.1.2-2: Maximum allowed measurement uncertainty values for the test system for FR2 (up to 40GHz) and Cell BW BW ≤ 400 MHz
	MU contributor
	Unit
	Value
	Comment

	AWGN absolute power, Noc
	dB
	TBD
	

	Ratio of cell X signal / AWGN, Êsx / Noc
	dB
	±0.3
	

	Fading profile uncertainty*
	dB
	TBD
	

	AWGN and signal flatness*
	dB
	TBD
	


	Uplink absolute power measurement
	dB
	TBD
	

	Uplink relative power measurement
	dB
	TBD
	

	Uplink signal transmit timing relative to downlink
	Tc
	±[48]
	

	Relative transmit timing during UE timing adjustment
	Tc
	±[40]
	

	Timing Advance Adjustment
	Tc
	±[40]
	

	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 ≤ 400 MHz. The maximum allowed measurement uncertainty for higher cell BW is FFS.



The maximum test system uncertainty for the EN-DC FR1 test cases in chapter 4 is defined in Table F.1.1.2-3.

The maximum test system uncertainty for the NR SA FR1 test cases in chapter 6 is defined in Table F.1.1.2-4. 

The maximum test system uncertainty for the EN-DC FR2 test cases in chapter 4 is defined in Table F.1.1.2-5.

The maximum test system uncertainty for the NR SA FR2 test cases in chapter 6 is defined in Table F.1.1.2-6.

<<Unchanged skipped>>
Table F.1.1.2-7: Maximum test system uncertainty for RRM requirements for E-UTRA – NR inter-RAT test cases with E-UTRA serving cell

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	8.2.1.1 E-UTRA – NR FR1 cell re-selection to higher priority NR target cell
	Average Noc1 ±1.5 dB

Average Noc2 ±1.5 dB

Average Ês1 / Noc1 ±0.3 dB

Average Ês2 / Noc2 ±0.3 dB

Meas PRB Noc2 ±1.5 dB

Meas PRB Ês2 / Noc2 ±0.3 dB
	Note:

Noc1 is the AWGN on cell 1 frequency

Noc2  is the AWGN on cell 2 frequency

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

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

Meas PRB on cell 2 are the measurement PRB for SS-RSRP #RBJ to RBJ+19

	8.3.1.1 E-UTRA – NR FR1 handover with known target cell
	Average Noc1 ±1.5 dB

Average Noc2 ±1.5 dB

Average Ês1 / Noc1 ±0.3 dB

Average Ês2 / Noc2 ±0.3 dB

Meas PRB Noc2 ±1.5 dB

Meas PRB Ês2 / Noc2 ±0.3 dB
	Note:

Noc1 is the AWGN on cell 1 frequency

Noc2  is the AWGN on cell 2 frequency

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

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

Meas PRB on cell 2 are the measurement PRB for SS-RSRP #RBJ to RBJ+19

	8.4.1.1 E-UTRA – NR FR1 SFTD measurement delay in non-DRX
	Average Noc1 ±1.5 dB

Average Noc2 ±1.5 dB

Average Ês1 / Noc1 ±0.3 dB

Average Ês2 / Noc2 ±0.3 dB

Meas PRB Noc2 ±1.5 dB

Meas PRB Ês2 / Noc2 ±0.3 dB
	Note:

Noc1 is the AWGN on cell 1 frequency

Noc2  is the AWGN on cell 2 frequency

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

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

Meas PRB on cell 2 are the measurement PRB for SS-RSRP #RBJ to RBJ+19

	8.4.1.2 E-UTRA – NR FR1 SFTD measurement delay in DRX
	Same as 8.4.1.1
	Same as 8.4.1.1

	8.4.2.1 E-UTRA – NR FR1 event-triggered reporting without SSB time index detection in non-DRX
	Average Noc1 ±1.5 dB

Average Noc2 ±1.5 dB

Average Ês1 / Noc1 ±0.3 dB

Average Ês2 / Noc2 ±0.3 dB

Meas PRB Noc2 ±1.5 dB

Meas PRB Ês2 / Noc2 ±0.3 dB

Fading profile ±0.5 dB
	Note:

Noc1 is the AWGN on cell 1 frequency

Noc2  is the AWGN on cell 2 frequency

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

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

Meas PRB on cell 2 are the measurement PRB for SS-RSRP #RBJ to RBJ+19

	8.4.2.2 E-UTRA – NR FR1 event-triggered reporting without SSB time index detection in DRX
	Same as 8.4.2.1
	Same as 8.4.2.1

	8.4.2.3 E-UTRA – NR FR1 event-triggered reporting with SSB time index detection in non-DRX
	Same as 8.4.2.1
	Same as 8.4.2.1

	8.4.2.4 E-UTRA – NR FR1 event-triggered reporting with SSB time index detection in DRX
	Same as 8.4.2.1
	Same as 8.4.2.1

	8.5.2.1.1.1 E-UTRA – NR FR1 SS-RSRP absolute measurement accuracy
	Average Noc ±1.5 dB

Noc over meas PRBs #RBJ-J+19 ±1.5 dB

Average Ês / Noc ±0.3 dB 

meas PRB Ês1 / Noc1 ±0.8 dB
	Noc is the AWGN on the NR freq

Ês / Noc is the cell SNR 

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

	8.5.2.2.1
 E-UTRA – NR FR1 SS-RSRQ measurement accuracy
	Same as 8.5.2.1.1.1
	Same as 8.5.2.1.1.1

	8.5.2.3.1
 E-UTRA – NR FR1 SS-SINR measurement accuracy
	Same as 8.5.2.1.1.1
	Same as 8.5.2.1.1.1


F.1.2
Interpretation of measurement results (normative)

See TS 38.521-1 [17] Annex F.2.

F.1.3
Test Tolerance and Derivation of Test Requirements (informative)

See TS 38.521-1 [17] Annex F.3.

F.1.3.1
Measurement of test environments
See TS 38.521-1 [17] Annex F.3.1.

F.1.3.2
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 38 903 [22].

The derivation of the test requirements for the EN-DC FR1 test cases in chapter 4 is defined in Table F.1.3.2-1.

The derivation of the test requirements for the NR SA FR1 test cases in chapter 6 is defined in Table F.1.3.2-2.

The derivation of the test requirements for the EN-DC FR2 test cases in chapter 5 is defined in Table F.1.3.2-3.

The derivation of the test requirements for the NR SA FR2 test cases in chapter 7 is defined in Table F.1.3.2-4.

<<Unchanged skipped>>
Table F.1.3.2-6: Derivation of test requirements for E-UTRA – NR inter-RAT test cases with E-UTRA serving cell RRM tests

	Test
	Minimum requirement in TS 38.133 [6]
	Test tolerance
(TT)
	Test requirement in TS 38.533

	8.2.1.1 E-UTRA – NR FR1 cell re-selection to higher priority NR target cell
	During T1:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +14dB
Ês2 / Noc2: -4dB

During T2:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +14dB
Ês2 / Noc2: -infinity
During T3:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +14dB
Ês2 / Noc2: +12dB
	During T1:

0dB

-1.90dB

0dB

0.35dB

During T2:

0dB

0dB

0dB

0dB

During T3:

0dB

0dB

1.55dB

1.55dB
	During T1:

Noc1: -98dBm/15kHz

Noc2: -99.90dBm/15kHz

Ês1 / Noc1: +14dB

Ês2 / Noc2: -3.65dB

During T2:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +14dB

Ês2 / Noc2: -infinity
During T3:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +15.55dB

Ês2 / Noc2: +13.55dB

	8.3.1.1 E-UTRA – NR FR1 handover with known target cell
	During T1:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +7dB

Ês2 / Noc2: -infinity

During T2:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +7dB

Ês2 / Noc2: 0dB

During T3:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +7dB

Ês2 / Noc2: 0dB
	During T1:

0dB

0dB

0dB

0dB

During T2:

0dB

0dB

-1.55dB

+1.55dB

During T3:

0dB

0dB

-1.55dB

+1.55dB
	During T1:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +7dB

Ês2 / Noc2: -infinity

During T2:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +5.45dB

Ês2 / Noc2: +1.55dB

During T3:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +5.45dB

Ês2 / Noc2: +1.55dB

	8.4.1.1 E-UTRA – NR FR1 SFTD measurement delay in non-DRX
	During T1:

Noc1: -104dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +17dB

Ês2 / Noc2: +4dB
	During T1:

0dB

0dB

0dB

0dB
	During T1:

Noc1: -104dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +17dB

Ês2 / Noc2: +4dB

	8.4.1.2 E-UTRA – NR FR1 SFTD measurement delay in DRX
	Same as 8.4.1.1
	Same as 8.4.1.1
	Same as 8.4.1.1

	8.4.2.1 E-UTRA – NR FR1 event-triggered reporting without SSB time index detection in non-DRX
	During T1:

Noc1: -104dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +17dB
Ês2 / Noc2: -infinity

During T2:

Noc1: -104dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +17dB

Ês2 / Noc2: +7dB
	During T1:

0dB

0dB

0dB

0dB

During T2:

0dB

0dB

-1.65dB

+1.65dB
	During T1:

Noc1: -104dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +17dB

Ês2 / Noc2: -infinity

During T2:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +15.35dB

Ês2 / Noc2: +8.65dB

	8.4.2.2 E-UTRA – NR FR1 event-triggered reporting without SSB time index detection in DRX
	Same as 8.4.2.1
	Same as 8.4.2.1
	Same as 8.4.2.1

	8.4.2.3 E-UTRA – NR FR1 event-triggered reporting with SSB time index detection in non-DRX
	Same as 8.4.2.1
	Same as 8.4.2.1
	Same as 8.4.2.1

	8.4.2.4 E-UTRA – NR FR1 event-triggered reporting with SSB time index detection in DRX
	Same as 8.4.2.1
	Same as 8.4.2.1
	Same as 8.4.2.1

	8.5.2.1.1.1 E-UTRA – NR FR1 SS-RSRP absolute measurement accuracy

	Test Configuration 1,2,4,5
	Test 1:

Noc1: -94.65 dBm/15kHz
Ês1 / Noc1: +10.0dB

Reported RSRP values: ±8dB

(±3.0dB additionally for extreme conditions)
Test 2:
Noc1: -117dBm/15kHz + ΔBG_offset

Ês1 / Noc1: -4.0dB

Reported RSRP values: ±4.5dB

(±4.5dB additionally for extreme conditions)
	Test 1:

0dB
0dB

Via mapping

Test 2:

0dB

0.8dB

Via mapping
	Test 1:

Noc1: -94.65dBm/15kHz
Ês1 / Noc1: +10.0dB

RSRP_62 to RSRP_82

Test 2:
Noc1: -117dBm/15kHz + ΔBG_offset
Ês1 / Noc1: -3.2dB

RSRP_30 to RSRP_43

RSRP_31 to RSRP_43

RSRP_31 to RSRP_44

RSRP_32 to RSRP_44

RSRP_32 to RSRP_45

RSRP_33 to RSRP_45

RSRP_33 to RSRP_46

RSRP_34 to RSRP_46

depending on operating band

	Test Configuration 3,6
	Test 1:

Noc1: -94.65 dBm/15kHz
Ês1 / Noc1: +10.0dB

Reported RSRP values: ±8dB

(±3.0dB additionally for extreme conditions)
Test 2:
Noc1: -117dBm/15kHz + ΔBG_offset

Ês1 / Noc1: -4.0dB

Reported RSRP values: ±4.5dB

(±4.5dB additionally for extreme conditions)
	Test 1:

-1.35dB
0dB

Via mapping

Test 2:

0dB

0.8dB

Via mapping
	Test 1:

Noc1: -96.00dBm/15kHz
Ês1 / Noc1: +10.0dB

RSRP_64 to RSRP_83

Test 2:
Noc1: -117dBm/15kHz + ΔBG_offset
Ês1 / Noc1: -3.2dB

RSRP_33 to RSRP_46

RSRP_34 to RSRP_46

RSRP_34 to RSRP_47

RSRP_35 to RSRP_47

RSRP_35 to RSRP_48

RSRP_36 to RSRP_48

RSRP_36 to RSRP_49

RSRP_37 to RSRP_49

depending on operating band

	8.5.2.2.1
 E-UTRA – NR FR1 SS-RSRQ measurement accuracy

	Test Configuration 1,2,4,5
	Test 1:

Noc1: -80.18 dBm/15kHz
Ês1 / Noc1: -1.75dB

Reported RSRQ values: ±2.5dB

(±1.5dB additionally for extreme conditions)
Test 2:

Noc1: -106dBm/15kHz 
Ês1 / Noc1: -1.75dB

Reported RSRQ values: ±2.5dB

(±1.5dB additionally for extreme conditions)
Test 3:

Noc1: -116dBm/15kHz + ΔBG_offset
Ês1 / Noc1: -1.75dB

Reported RSRQ values: ±2.5dB

(±1.5dB additionally for extreme conditions)

	Test 1:

-1.5dB
0dB

Via mapping

Test 2:

0dB
0dB

Via mapping

Test 3:

0dB
0dB

Via mapping
	Test 1:

Noc1: -81.68dBm/15kHz
Ês1 / Noc1: -1.75dB

RSRQ_51 to RSRQ_63

Test 2:

Noc1: -106dBm/15kHz 
Ês1 / Noc1: -1.75dB

RSRQ_51 to RSRQ_63

Test 3:

Noc1: -116dBm/15kHz + ΔBG_offset
Ês1 / Noc1: -1.75dB

RSRQ_51 to RSRQ_63

	Test Configuration 3,6
	Test 1:

Noc1: -86.27 dBm/15kHz
Ês1 / Noc1: -1.75dB

Reported RSRQ values: ±2.5dB

(±1.5dB additionally for extreme conditions)
Test 2:

Noc1: -113dBm/15kHz 
Ês1 / Noc1: -1.75dB

Reported RSRQ values: ±2.5dB

(±1.5dB additionally for extreme conditions)
Test 3:

Noc1: -116dBm/15kHz + ΔBG_offset
Ês1 / Noc1: -1.75dB

Reported RSRQ values: ±2.5dB

(±1.5dB additionally for extreme conditions)

	Test 1:

-1.53dB
0dB

Via mapping

Test 2:

0dB
0dB

Via mapping

Test 3:

0dB
0dB

Via mapping
	Test 1:

Noc1: -87.80dBm/15kHz
Ês1 / Noc1: -1.75dB

RSRQ_51 to RSRQ_63

Test 2:

Noc1: -113dBm/15kHz 
Ês1 / Noc1: -1.75dB

RSRQ_51 to RSRQ_63

Test 3:

Noc1: -116dBm/15kHz + ΔBG_offset
Ês1 / Noc1: -1.75dB

RSRQ_51 to RSRQ_63

	8.5.2.3.1
 E-UTRA – NR FR1 SS-SINR measurement accuracy
	Test 1:

Noc1: -88 dBm/15kHz
Ês1 / Noc1: -1.75dB

Reported SINR values: ±3dB
Test 2:

Noc1: -108.5dBm/15kHz
Ês1 / Noc1: 20dB

Reported SINR values: ±3dB

Test 3:

Noc1: -119.5dBm/15kHz + ΔBG_offset

Ês1 / Noc1: -4dB

Reported SINR values: ±3.5dB
	Test 1:

0dB
0dB

Via mapping

Test 2:

0dB

0dB

Via mapping

Test 3:

0dB

0.8dB

Via mapping
	Test 1:

Noc1: -88 dBm/15kHz
Ês1 / Noc1: -1.75dB

SINR_35 to SINR_51

Test 2:

Noc1: -108.5dBm/15kHz
Ês1 / Noc1: 20dB

SINR_79 to SINR_94

Test 3:

Noc1: -119.5dBm/15kHz + ΔBG_offset
Ês1 / Noc1: -3.2dB

SINR_32 to SINR_49


Annex G (normative):
Statistical testing

<End of modified section>
