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< Unchanged sections omitted >
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 tighter 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 ≤ 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
	±0.5 for 1 Tx ±0.7 for 2 Tx
	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: Void



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

	AWGN absolute power, Noc averaged over BWConfig
	dB
	TBD
	

	AWGN absolute power, Noc for Measurement PRB
	dB
	TBD
	Measurement PRB may be for example #RBJ to RBJ+19 for SSB-based, or selected RBs in the range #RB0 to RB274 for CSI-RS-based

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

	Ratio of cell X signal / AWGN, Êsx / Noc for Measurement PRB
	dB
	±0.3
	Measurement PRB may be for example #RBJ to RBJ+19 for SSB-based, or selected RBs in the range #RB0 to RB274 for CSI-RS-based

	ÊsxNote 3 absolute power, Noc averaged over BWConfig
	dB
	TBD
	

	ÊsxNote 3 absolute power, Noc for Measurement PRB
	dB
	TBD
	Measurement PRB may be for example #RBJ to RBJ+19 for SSB-based, or selected RBs in the range #RB0 to RB274 for CSI-RS-based

	Relative power between any two Ês levels at the same frequency
	dB
	TBD
	

	Fading profile uncertainty
	dB
	±0.5 for 1 Tx ±0.7 for 2 Tx
	

	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 combine 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.
Note 3: Applies for test cases that use Ês without AWGN


< Unchanged sections omitted >
Table F.1.1.2-5: Maximum test system uncertainty for RRM requirements for EN-DC FR2 test cases
	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	5.3.2.2.1 Contention based random access test in FR2 for PSCell in EN-DC
	Average Ês ±6.0 dB
Meas PRB Ês ±6.0 dB

Uplink absolute power measurement ±6.0 dB

Uplink relative power measurement ±FFS dB

±[48]Tc Uplink signal transmit timing relative to downlink
	Meas PRB is the measurement PRB for SS-RSRP #RBJ to RBJ+19

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

	5.3.2.2.2 Non-contention based random access test in FR2 for PSCell in EN-DC
	Same as 5.3.2.2.1
	Same as 5.3.2.2.1

	5.4.1.1	EN-DC FR2 UE transmit timing accuracy
	Noc ±6.0 dB

Ês1 / Noc ±[0.3] dB

±[48]Tc Uplink signal transmit timing relative to downlink
±[40]Tc Relative during UE timing adjustment
	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]

	5.4.3.1	EN-DC FR2 UE timing advance adjustment accuracy
	Noc ±5.65 dB

Ês1 / Noc ±0.3 dB

±40Tc timing advance adjustment

	

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]



Table F.1.1.2-6: Maximum test system uncertainty for RRM requirements for SA FR2 test cases
	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	7.3.2.2.1 Contention based random access test in FR2 for NR standalone
	Average Ês ±6.0 dB
Meas PRB Ês ±6.0 dB

Uplink absolute power measurement ±6.0 dB

Uplink relative power measurement ±FFS dB

±[48]Tc Uplink signal transmit timing relative to downlink
	Meas PRB is the measurement PRB for SS-RSRP #RBJ to RBJ+19

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

	7.3.2.2.2 Non-contention based random access test in FR2 for NR standalone
	Same as 7.3.2.2.1
	Same as 7.3.2.2.1

	7.4.1.1	SA FR2 UE transmit timing accuracy
	Noc ±6.0 dB

Ês1 / Noc ±[0.3] dB

±[48]Tc Uplink signal transmit timing relative to downlink
±[40]Tc Relative during UE timing adjustment
	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]

	7.4.3.1	NR SA FR2 UE timing advance adjustment accuracy
	Noc ±5.65 dB

Ês1 / Noc ±0.3 dB

±40Tc timing advance adjustment

	

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]


< Unchanged sections omitted >
Table F.1.3.2-4: Derivation of test requirements for EN-DC FR2 RRM tests
	Test
	Minimum requirement in TS 38.133 [6]
	Test tolerance
(TT)
	Test requirement in TS 38.533

	5.3.2.2.1 Contention based random access test in FR2 for PSCell in EN-DC
	Absolute uplink power:
Pint ≥ P ≥ Pmin ±14.0dB
PUMAX ≥ P > Pint ±12.0dB

Relative uplink power step:
Pint ≥ P ≥ Pmin ±6.0dB

PUMAX ≥ P > Pint ±4.0dB

Uplink timing:
120kHz SCS Te ±3.5*64*Tc
	
Not applicable due to UL calibration


FFS dB

FFS dB


[48]Tc
	Absolute uplink power:
±FFSdB


Relative uplink power step:
±(6+FFS)dB, either PRACH being compared ≤ (Pmax – 6dB)
±(4+FFS)dB, both PRACHs being compared > (Pmax – 6dB)

Uplink timing:
120kHz SCS Te ±224±[48]*Tc

	5.3.2.2.2 Non-contention based random access test in FR2 for PSCell in EN-DC
	Same as 5.3.2.2.1
	Same as 5.3.2.2.1
	Same as 5.3.2.2.1

	5.4.1.1 EN-DC FR2 UE transmit timing accuracy
	TBD
	TBD
	TBD

	5.4.3.1	EN-DC FR2 UE timing advance adjustment accuracy
	Noc = -112 dBm/15 kHz

Ês1 / Noc = 4 dB

UE Timing Advance Adjustment Accuracy for 120kHz SCS = ±32 Tc

	0dB

0dB

+/- 40 Tc


	Noc = -112 dBm/15 kHz 

Ês1 / Noc = 4 dB

UE TAAA for 120kHz SCS = ±72 Tc




Table F.1.3.2-5: Derivation of test requirements for NR SA FR2 RRM tests
	Test
	Minimum requirement in TS 38.133 [6]
	Test tolerance
(TT)
	Test requirement in TS 38.533

	7.3.2.2.1 Contention based random access test in FR2 for NR standalone
	Absolute uplink power:
Pint ≥ P ≥ Pmin ±14.0dB
PUMAX ≥ P > Pint ±12.0dB

Relative uplink power step:
Pint ≥ P ≥ Pmin ±6.0dB

PUMAX ≥ P > Pint ±4.0dB

Uplink timing:
120kHz SCS Te ±3.5*64*Tc
	
Not applicable due to UL calibration


FFS dB

FFS dB


[48]Tc
	Absolute uplink power:
±FFSdB


Relative uplink power step:
±(6+FFS)dB, either PRACH being compared ≤ (Pmax – 6dB)
±(4+FFS)dB, both PRACHs being compared > (Pmax – 6dB)

Uplink timing:
120kHz SCS Te ±224±[48]*Tc

	7.3.2.2.2 Non-contention based random access test in FR2 for NR standalone
	Same as 7.3.2.2.1
	Same as 7.3.2.2.1
	Same as 7.3.2.2.1

	7.4.1.1 SA FR2 UE transmit timing accuracy
	TBD
	TBD
	TBD

	7.4.3.1	NR SA FR2 UE timing advance adjustment accuracy
	Noc = -112 dBm/15 kHz

Ês1 / Noc = 4 dB

UE Timing Advance Adjustment Accuracy for 120kHz SCS = ±32 Tc

	0dB

0dB

+/- 40 Tc


	Noc = -112 dBm/15 kHz 

Ês1 / Noc = 4 dB

UE TAAA for 120kHz SCS = ±72 Tc



< End of changes >

