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<Start of change 1>
10.1.X1	UE Rx-Tx Time Difference Measurements for RTT-based PDC
10.1.X1.1	Introduction
This clause defines accuracy requirements for UE Rx-Tx time difference measurement based on PRS or TRS for RTT-based PDC in FR1 and FR2.
10.1.X1.2	PRS based measurement Accuracy Requirements
The accuracy requirements for PRS based UE Rx-Tx time difference measurement in Table 10.1.X1.2-1 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.X1.2-1: UE Rx-Tx time difference measurement accuracy based on PRS 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+]
	-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+80]
	
	≥[52]
	
	≥[1]
	Note 6
	Note 6
	Note 6

	± [30+56]
	
	>[104]
	
	≥[1]
	Note 6
	Note 6
	Note 6

	± [57+80]
	
	≥[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+56]
	
	≥[48]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [15+24]
	
	≥[132]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [29+56]
	
	≥[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+24]
	
	≥[64]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [7+24]
	
	≥[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 [TBD].
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.



Editor’s note: In accuracy tables  is margin and is FFS.
Editor’s note: Accuracy requirements for fading channel is FFS.

The accuracy requirements in Table 10.1.X2.2-2 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.X2.2-2: UE Rx-Tx time difference measurement accuracy based on PRS 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+76]
	-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+32]
	
	≥[64]
	
	≥[1]
	NOTE 6
	NOTE 6

	± [7+24]
	
	≥[132]
	
	≥[1]
	NOTE 6
	NOTE 6

	± [12+32]
	
	≥[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+24]
	
	≥[64]
	
	≥[1]
	NOTE 6
	NOTE 6

	± [4+20]
	
	≥[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 [TBD].
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.



Editor’s note: In accuracy tables  is margin and is FFS.
Editor’s note: Accuracy requirements for fading channel is FFS.
10.1.X1.3	TRS based measurement Accuracy Requirements
The accuracy requirements for TRS based UE Rx-Tx time difference measurement in Table 10.1.X1.3-1 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.
-	TRS_RP|dBm according to Annex [TBD] for a corresponding Band.
-	AWGN propagation condition.
-	TRS configuartoin of 4 TRS resources over 2 consecutive slots.

Table 10.1.X1.3-1: UE Rx-Tx time difference measurement accuracy based on TRS in FR1 in AWGN
	Accuracy
	Conditions

	
	TRS Ês/Iot
	Minimum TRS bandwidth
	
TRS SCS
	NR operating band groupsNote 2
	IoNote 4 range

	
	
	
	
	
	Minimum
IoNote 1
	Maximum
Io

	TcNote 5
	dB
	RB
	
kHz
	
	dBm / SCSTRS
	dBm/BW

	± [TBD+]
	-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 +80]
	
	≥[52]
	
	Note 6
	Note 6
	Note 6

	± [TBD +56]
	
	>[104]
	
	Note 6
	Note 6
	Note 6

	± [TBD +80]
	
	≥[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 +56]
	
	≥[48]
	
	NOTE 6
	NOTE 6
	NOTE 6

	± [TBD +24]
	
	≥[132]
	
	NOTE 6
	NOTE 6
	NOTE 6

	± [TBD +56]
	
	≥[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 +24]
	
	≥[64]
	
	NOTE 6
	NOTE 6
	NOTE 6

	± [TBD +24]
	
	≥[132]
	
	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:	Void.
NOTE 4:	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 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 TRS bandwidth of the smallest RB number for the corresponding SCS.



Editor’s note: In accuracy tables  is margin and is FFS.
Editor’s note: Accuracy requirements for fading channel is FFS.
The accuracy requirements in Table 10.1.X2.2-2 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.
-	TRS configuartoin of 4 TRS resources over 2 consecutive slots.
Table 10.1.X1.3-2: UE Rx-Tx time difference measurement accuracy based on TRS in FR2 in AWGN
	Accuracy
	Conditions

	
	TRS Ês/Iot
	Minimum TRS bandwidth
	
TRS SCS
	IoNote 4 range

	
	
	
	
	Minimum
IoNote 1
	Maximum
Io

	TcNote 5
	dB
	RB
	kHz
	dBm / SCSTRS
	dBm/BWChannel

	± [TBD+76]
	-3
	≥[24]
	60
	Same value as TRS_RP in Table [TBD], according to UE Power class, operating band and angle of arrival
	-50

	± [TBD+32]
	
	≥[64]
	
	NOTE 6
	NOTE 6

	± [TBD+24]
	
	≥[132]
	
	NOTE 6
	NOTE 6

	± [TBD+32]
	
	≥[32]
	120
	Same value as TRS_RP in Table [TBD], according to UE Power class, operating band and angle of arrival
	-50

	± [TBD+24]
	
	≥[64]
	
	NOTE 6
	NOTE 6

	± [TBD+20]
	
	≥[128]
	
	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:	Void.
NOTE 4:	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 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 TRS bandwidth of the smallest RB number for the corresponding SCS.



Editor’s note: In accuracy tables  is margin and is FFS.
Editor’s note: Accuracy requirements for fading channel is FFS.

10.1.X1.4	Report mapping
10.1.X1.4.1		Absolute UE Rx-Tx Measurement Report Mapping
The reporting range for the absolute UE Rx-Tx time difference measurement for RTT-based PDC, based on either PRS or TRS, is defined from -985024Tc to 985024Tc with the resolution step of 2kTc, where: 
Tc is defined in TS 38.211 [6], 
k=5.
Table 10.1.X1.4.1-1: Absolute UE Rx-Tx time difference measurement report mapping for k=5
	Reported Quantity Value
	Measured Quantity Value
	Unit

	RX-TX_TIME_DIFFERENCE_0000
	TUE Rx-Tx < -985024
	Tc

	RX-TX_TIME_DIFFERENCE_0001
	-985024  TUE Rx-Tx < -984992
	Tc

	RX-TX_TIME_DIFFERENCE_0002
	-984992  TUE Rx-Tx < -984960
	Tc

	
	
	…

	RX-TX_TIME_DIFFERENCE_30782
	-32  TUE Rx-Tx < 0
	Tc

	RX-TX_TIME_DIFFERENCE_30783
	0  TUE Rx-Tx < 32
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_61563
	984960  TUE Rx-Tx < 984992
	Tc

	RX-TX_TIME_DIFFERENCE_61564
	984992  TUE Rx-Tx < 985024
	Tc

	RX-TX_TIME_DIFFERENCE_61565
	985024  TUE Rx-Tx
	Tc



<End of change 1>
