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=== start of change 1 ===
10.1.X	Measurement Accuracy Requirements for Propagation Delay Compensation 
10.1.X.1		Measurement Accuracy Requirements for PRS

The error in the reported value of UE Rx-Tx time difference measurement, including both the measurement error and the reporting quantization error, should be within the accuracy requirements specified in this clause.
The accuracy requirements in Table 10.1.X.1-1 for FR1 are valid under the following conditions:
Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.
PRP|dBm according to Annex [TBD] for a corresponding Band.
AWGN propagation condition.
Table 10.1.X.1-1: UE Rx-Tx time difference measurement accuracy in FR1 in AWGN
	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS bandwidth
	
PRS SCS
	PRS resource repetition Note 3
	NR operating band groupsNote 2
	IoNote 4 range

	
	
	
	
	
	
	Minimum
IoNote 1
	Maximum
Io

	TcNote 5
	dB
	RB
	
kHz
	
	
	dBm / SCSPRS
	dBm/BW

	± [78++ℇ]
	-3
	≥[24]
	15
	≥[4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-120.5
	

	
	
	
	
	
	NR_TDD_FR1_C
	-120
	

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	

	
	
	
	
	
	NR_FDD_FR1_F
	-118.5
	

	
	
	
	
	
	NR_FDD_FR1_G
	-118
	

	
	
	
	
	
	NR_FDD_FR1_H
	-117.5
	

	± [59++ℇ]
	
	≥[52]
	
	≥[1]
	Note 6
	NOTE 6
	NOTE 6

	± [30++ℇ]
	
	>[104]
	
	≥[1]
	Note 6
	NOTE 6
	NOTE 6

	± [57++ℇ]
	
	≥[24]
	30
	≥[4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-118
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-117.5
	

	
	
	
	
	
	NR_TDD_FR1_C
	-117
	

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-116.5
	

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-116
	

	
	
	
	
	
	NR_FDD_FR1_F
	-115.5
	

	
	
	
	
	
	NR_FDD_FR1_G
	-115
	

	
	
	
	
	
	NR_FDD_FR1_H
	-114.5
	

	± [30++ℇ]
	
	≥[48]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [15++ℇ]
	
	≥[132]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [29++ℇ]
	
	≥[24]
	60
	≥[4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-115
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-114.5
	

	
	
	
	
	
	NR_TDD_FR1_C
	-114
	

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-113.5
	

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-113
	

	
	
	
	
	
	NR_FDD_FR1_F
	-113.5
	

	
	
	
	
	
	NR_FDD_FR1_G
	-113
	

	
	
	
	
	
	NR_FDD_FR1_H
	-111.5
	

	± [15++ℇ]
	
	≥[64]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [7++ℇ]
	
	≥[132]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.
NOTE 2:	NR operating band groups are as defined in Section 3.5.
NOTE 3:	 are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols and  dl-PRS-CombSizeNdefined in TS 37.355 [34].
NOTE 4:	The Io is defined in PRS slots. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same slot.
NOTE 5:	Tc is the basic timing unit defined in TS 38.211 [6].
NOTE 6:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.
NOTE 7: 		 is the margin determined from Table 10.1.X.1-3.
NOTE 8: 		ℇ is the margin for reporting quantitization error and ℇ=16 Tc.



The accuracy requirements in Table 10.1.X.1-2 for FR2 are valid under the following conditions:
Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.
PRP|dBm according to Annex [TBD] for a corresponding Band.
AWGN propagation condition.
Table 10.1.X.1-2: UE Rx-Tx time difference measurement accuracy in FR2 in AWGN
	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS bandwidth
	
PRS SCS
	PRS resource repetitionNote 3
	IoNote 4 range

	
	
	
	
	
	Minimum
IoNote 1
	Maximum
Io

	TcNote 5
	dB
	RB
	kHz
	
	dBm / SCSPRS
	dBm/BWChannel

	± [22++ℇ]
	-3
	≥[24]
	60
	≥[1]
	Same value as PRP in Table B.2.14-2, according to UE Power class, operating band and angle of arrival
	-50

	± [15++ℇ]
	
	≥[64]
	
	≥[1]
	NOTE 6
	NOTE 6

	± [7++ℇ]
	
	≥[132]
	
	≥[1]
	NOTE 6
	NOTE 6

	± [12++ℇ]
	
	≥[32]
	120
	≥[1]
	Same value as PRP in Table B.2.14-2, according to UE Power class, operating band and angle of arrival
	-50

	± [7++ℇ]
	
	≥[64]
	
	≥[1]
	NOTE 6
	NOTE 6

	± [4++ℇ]
	
	≥[128]
	
	≥[1]
	NOTE 6
	NOTE 6

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.
NOTE 2:	NR operating band groups are as defined in Section 3.5.
NOTE 3:	 are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols and  dl-PRS-CombSizeNdefined in TS 37.355 [34].
NOTE 4:	The Io is defined in PRS slots. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same slot.
NOTE 5:	Tc is the basic timing unit defined in TS 38.211 [6].
NOTE 6:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the PRS bandwidth of the smallest RB number for the corresponding SCS.
NOTE 7: 		 is the margin determined from Table 10.1.X.1-4.
NOTE 8: 		ℇ is the margin for reporting quantitization error and ℇ=16 Tc.



Table 10.1.X.1-3: Margin for UE Rx-Tx time difference measurement accuracy in FR1
	Min(PRS BW, SRS BW) (RB)
	Margin (Tc Note 1)

	SCS = 15 kHz
	SCS = 30 kHz
	SCS = 60 kHz
	

	≥ 24
	N/A
	N/A
	[160]

	≥ 52
	≥ 24
	N/A
	[80]

	≥ 104
	≥ 48
	≥ 24
	[56]

	N/A
	≥ 132
	≥ 64
	[24]

	N/A
	N/A
	≥ 132
	[24]

	NOTE 1:	Tc is the basic timing unit defined in TS 38.211 [6].
NOTE 2: If SRS and PRS have different SCS, the margin corresponding to the smallest RS BW in MHz applies.



Table 10.1.X.1-4: Margin for UE Rx-Tx time difference measurement accuracy in FR2
	Min(PRS BW, SRS BW) (MHz)
	Margin (Tc Note 1)

	SCS = 60 kHz
	SCS = 120 kHz
	

	≥ 24
	N/A
	[76]

	≥ 64
	≥ 32
	[32]

	≥ 132
	≥ 64
	[24]

	N/A
	≥ 128
	[20]

	NOTE 1:	Tc is the basic timing unit defined in TS 38.211 [6].
NOTE 2: If SRS and PRS have different SCS, the margin corresponding to the smallest RS BW in MHz applies.



Editor’s Note: FFS whether and which applicability conditions from clause 10.1.25.2 should be added
10.1.X.2		Measurement Accuracy Requirements for TRS
The error in the reported value of UE Rx-Tx time difference measurement, including both the measurement error and the reporting quantization error, should be within the accuracy requirements specified in this clause.
The accuracy requirements in Table 10.1.X.2-1 for FR1 are valid under the following conditions:
Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.
PRP|dBm according to Annex [TBD] for a corresponding Band.
AWGN propagation condition.
Table 10.1.X.2-1: UE Rx-Tx time difference measurement accuracy in FR1 in AWGN
	Accuracy
	Conditions

	
	TRS Ês/Iot
	Minimum TRS bandwidth
	
TRS SCS
	NR operating band groupsNote 2
	IoNote 3 range

	
	
	
	
	
	Minimum
IoNote 1
	Maximum
Io

	TcNote 4
	dB
	RB
	
kHz
	
	dBm / SCSTRS
	dBm/BW

	[TBD++ℇ]
	-3
	≥[24]
	15
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-50

	
	
	
	
	NR_FDD_FR1_B
	-120.5
	

	
	
	
	
	NR_TDD_FR1_C
	-120
	

	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	

	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	

	
	
	
	
	NR_FDD_FR1_F
	-118.5
	

	
	
	
	
	NR_FDD_FR1_G
	-118
	

	
	
	
	
	NR_FDD_FR1_H
	-117.5
	

	[TBD++ℇ]
	
	≥[52]
	
	Note 5
	NOTE 5
	NOTE 5

	[TBD++ℇ]
	
	>[104]
	
	Note 5
	NOTE 5
	NOTE 5

	[TBD++ℇ]
	
	≥[24]
	30
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-118
	-50

	
	
	
	
	NR_FDD_FR1_B
	-117.5
	

	
	
	
	
	NR_TDD_FR1_C
	-117
	

	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-116.5
	

	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-116
	

	
	
	
	
	NR_FDD_FR1_F
	-115.5
	

	
	
	
	
	NR_FDD_FR1_G
	-115
	

	
	
	
	
	NR_FDD_FR1_H
	-114.5
	

	[TBD++ℇ]
	
	≥[48]
	
	NOTE 5
	NOTE 5
	NOTE 5

	[TBD++ℇ]
	
	≥[132]
	
	NOTE 5
	NOTE 5
	NOTE 5

	[TBD++ℇ]
	
	≥[24]
	60
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-115
	-50

	
	
	
	
	NR_FDD_FR1_B
	-114.5
	

	
	
	
	
	NR_TDD_FR1_C
	-114
	

	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-113.5
	

	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-113
	

	
	
	
	
	NR_FDD_FR1_F
	-113.5
	

	
	
	
	
	NR_FDD_FR1_G
	-113
	

	
	
	
	
	NR_FDD_FR1_H
	-111.5
	

	[TBD++ℇ]
	
	≥[64]
	
	NOTE 5
	NOTE 5
	NOTE 5

	[TBD++ℇ]
	
	≥[132]
	
	NOTE 5
	NOTE 5
	NOTE 5

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.
NOTE 2:	NR operating band groups are as defined in Section 3.5.
NOTE 3:	The Io is defined in TRS slots. The same Io range applies to TRS and non-TRS symbols. Io levels are different in TRS and non-TRS symbols within the same slot.
NOTE 4:	Tc is the basic timing unit defined in TS 38.211 [6].
NOTE 5:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the TRS bandwidth of the smallest RB number for the corresponding SCS.
NOTE 6: 		 is the margin determined from Table 10.1.X.2-3.
NOTE 7: 		ℇ is the margin for reporting quantitization error and ℇ=16 Tc.



The accuracy requirements in Table 10.1.X.2-2 for FR2 are valid under the following conditions:
Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.
PRP|dBm according to Annex [TBD] for a corresponding Band.
AWGN propagation condition.
Table 10.1.X.2-2: UE Rx-Tx time difference measurement accuracy in FR2 in AWGN
	Accuracy
	Conditions

	
	TRS Ês/Iot
	Minimum TRS bandwidth
	
TRS SCS
	IoNote 3 range

	
	
	
	
	Minimum
IoNote 1
	Maximum
Io

	TcNote 4
	dB
	RB
	kHz
	dBm / SCSTRS
	dBm/BWChannel

	[TBD++ℇ]
	-3
	≥[24]
	60
	Same value as PRP in Table B.2.14-2, according to UE Power class, operating band and angle of arrival
	-50

	[TBD++ℇ]
	
	≥[64]
	
	NOTE 5
	NOTE 5

	[TBD++ℇ]
	
	≥[132]
	
	NOTE 5
	NOTE 5

	[TBD++ℇ]
	
	≥[32]
	120
	Same value as PRP in Table B.2.14-2, according to UE Power class, operating band and angle of arrival
	-50

	[TBD++ℇ]
	
	≥[64]
	
	NOTE 5
	NOTE 5

	[TBD++ℇ]
	
	≥[128]
	
	NOTE 5
	NOTE 5

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.
NOTE 2:	NR operating band groups are as defined in Section 3.5.
NOTE 3:	The Io is defined in TRS slots. The same Io range applies to TRS and non-TRS symbols. Io levels are different in TRS and non-TRS symbols within the same slot.
NOTE 4:	Tc is the basic timing unit defined in TS 38.211 [6].
NOTE 5:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the TRS bandwidth of the smallest RB number for the corresponding SCS.
NOTE 6: 		 is the margin determined from Table 10.1.X.2-4.
NOTE 7: 		ℇ is the margin for reporting quantitization error and ℇ=16 Tc.



Table 10.1.X.2-3: Margin for UE Rx-Tx time difference measurement accuracy in FR1
	Min(PRS BW, SRS BW) (RB)
	Margin (Tc Note 1)

	SCS = 15 kHz
	SCS = 30 kHz
	SCS = 60 kHz
	

	≥ 24
	N/A
	N/A
	[160]

	≥ 52
	≥ 24
	N/A
	[80]

	≥ 104
	≥ 48
	≥ 24
	[56]

	N/A
	≥ 132
	≥ 64
	[24]

	N/A
	N/A
	≥ 132
	[24]

	NOTE 1:	Tc is the basic timing unit defined in TS 38.211 [6].
NOTE 2: If SRS and PRS have different SCS, the margin corresponding to the smallest RS BW in MHz applies.



Table 10.1.X.2-4: Margin for UE Rx-Tx time difference measurement accuracy in FR2
	Min(PRS BW, SRS BW) (MHz)
	Margin (Tc Note 1)

	SCS = 60 kHz
	SCS = 120 kHz
	

	≥ 24
	N/A
	[76]

	≥ 64
	≥ 32
	[32]

	≥ 132
	≥ 64
	[24]

	N/A
	≥ 128
	[20]

	NOTE 1:	Tc is the basic timing unit defined in TS 38.211 [6].
NOTE 2: If SRS and PRS have different SCS, the margin corresponding to the smallest RS BW in MHz applies.



Editor’s Note: FFS whether and which applicability conditions from clause 10.1.25.2 should be added

=== start of change 2 ===
A.7.6.13	UE Rx-Tx time difference measurements for PDC
A.7.6.13.2	UE Rx-Tx time difference measurement for propagation delay compensation using TRS in FR2
A.7.6.13.2.1	Test purpose and environment
The purpose of the test is to verify that the UE Rx-Tx measurement with TRS for RTT-based PDC meets the requirements specified in clause 9.12.4.2 for measurement delay and clause 10.1.X.2 for measurement accuracy in AWGN propagation condition in FR2 in standalone scenario.
The supported test configurations in listed in Table A.7.6.13.2.1-1. 
Table A.7.6.13.2.1-1: Supported test configurations
	Config
	Description

	1
	120 kHz SSB and PRS SCS, 100 MHz bandwidth, TDD duplex mode



The test is considered with one cell (Cell 1) in FR2.
The test consists of two consecutive time intervals, with duration of T1 and T2. Cell 1 does not have TRS transmission during T1 and transmits TRS during T2.
The MeasObjectRxTxDiff-r17 with csi-RS-Ref-r17, and measObject  with measObjectRxTxDiff-17 as defined in TS 38.331 shall be provided to the UE during T1. 
The last TTI containing the RRC configuration shall be provided to the UE T ms before the start of T2, where T = [10] ms is the maximum processing time of the measurement request.
The beginning of the time interval T2 shall be aligned with the beginning of the first TRS resources. 
The UE is configured to transmit SRS during T2.
The general test parameters and cell specific test parameters are as given in Table A.7.6.13.2.1-2. The test parameters for PRS are given Table A.7.6.13.2.1-3. 
[bookmark: _Hlk105594590]Table A.7.6.13.2.1-2: General test parameters
	Parameter
	Unit
	Test configuration
	Value

	Active cell
	
	1
	Cell 1

	RF Channel Number
	
	1
	1

	BWchannel
	MHz
	1
	100: NRB,c = 66

	SSB configuration
	
	1
	SSB.2 FR2

	
	
	
	

	
	
	
	

	CP length
	
	1
	Normal

	DRX
	
	1
	OFF

	T1
	s
	1
	5

	T2
	s
	1
	20

	



Table A.7.6.13.2.1-3: Cell specific test parameters
	Parameter
	Unit
	Test configuration
	Cell 1

	
	
	
	T1
	T2

	AoA setup
	
	1
	Setup 1 as specified in clause A.3.15
AoA setup

	Beam AssumptionNote 7
	
	1
	Rough

	TDD configuration
	
	1
	TDDConf.3.1

	PDSCH RMC configuration
	
	1
	SR.3.1 TDD

	RMSI CORESET RMC configuration
	
	1
	CR.3.1 TDD

	Dedicated CORESET RMC configuration
	
	1
	CCR.3.1 TDD

	OCNG Patterns
	
	1
	OP.1

	TRS Configuration
	
	1
	TRS.2.1 TDD

	Initial BWP configuration
	
	1
	DLBWP.0.1 ULBWP.0.1

	Active DL BWP configuration
	
	1
	DLBWP.1.1

	Active UL BWP configuration
	
	1
	ULBWP.1.1

	SRS configuration
	
	1
	PDC-SRS.3

	[image: ] Note 2
	dBm/SCS
	1
	-89

	[image: ] Note 2
	dBm/15 kHz
	1
	-98

	TRS [image: ]
	dB
	1
	-Infinity
	-[2.41]

	TRS [image: ]
	dB
	1
	-Infinity
	-[2]

	TRS-RSRP Note 3
	dBm/SCS kHz
	1
	-Infinity
	-[91]

	
Io
	dBm/95.04 MHz
	1
	N/A
	-[57.63]

	Propagation Condition
	
	1
	AWGN

	Note 1:	The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3:	TRS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	TRS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 6:	As observed with 0 dBi gain antenna at the centre of the quiet zone
Note 7:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation




A.7.6.X.1.2	Test requirements
The UE Rx-Tx time difference measurement time fulfils the requirements specified in 9.12.4.2.
The UE shall perform and report the UE Rx-Tx time difference measurements for Cell 1 within the specified UE Rx-Tx time difference measurement time starting from the beginning of time interval T2.
The UE Rx-Tx time difference measurement time fulfils the UE Rx-Tx measurement accuracy requirements specified in clause 10.1.X.2.
The reported UE Rx-Tx measurement for each correct event shall be within the UE Rx-Tx reporting range specified [in clause 10.1.25.3.1, for k=5].
The rate of the correct events for each neighbour cell observed during repeated tests shall be at least 90%.

=== end of change ===
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