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----------------------START OF CHANGE 1----------------------------
10.1.23	RSTD Measurements
10.1.23.1	Introduction
The requirements in Clause 10.1.23 shall apply, provided the UE has received nr-DL-TDOA-RequestLocationInformation message from LMF via LPP [34] requesting the UE to report one or more DL RSTD measurements defined in TS 38.215 [4]. If the UE is configured to perform TEG based RSTD measurement, then UE only reports RSTD measurements if the difference between timing error margins of the TEGs used for RSTD is below X Tc (X is TBD).
10.1.23.2	Measurement Accuracy Requirements
The accuracy requirements for RSTD measurement shall be within ±(X+Y) Tc.
X is defined in Table 10.1.23.2-1 for AWGN channel and Table 10.1.23.2-3 for fading channel for FR1, provided that the following conditions are met. 
-	Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.
-	Conditions for RSTD measurements are fulfilled according to Annex B.2.14 for a corresponding Band for each relevant PRS resource configured for measurement.
X is defined in Table 10.1.23.2-2 for AWGN channel and Table 10.1.23.2-4 for fading channel for FR2, provided that the following conditions are met. 
-	Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.
-	Conditions for RSTD measurements are fulfilled according to Annex B.2.14 for a corresponding Band for each relevant PRS resource configured for measurement.
Note: The requriements for fading channel in this clause are derived based on TDL-A (30 ns delay spread, 5Hz) and TDL-C (60 ns delay spread, 300 Hz) channel models for FR1 and FR2 respectively. 
When UE measures RSTD on PRS resources belonging to different PFLs, then the RSTD accuracy is defined as the accuracy corresponding to the largest accuracy value among different PFLs. 
When UE measures RSTD on PRS resources belonging to same PFL, Y=32 Tc, provided that the time offset between the two PRS resource instances from the reference cell and the neighbor cell, which are used for a single RSTD estimate, is no greater than 160 ms.
When UE measures RSTD on PRS resources belonging different PFLs, Y=[256] Tc, provided that the time offset between the two PRS resource instances from the reference cell and the neighbor cell, which are used for a single RSTD estimate, is no greater than [1280] ms.
[Editor notes: The margins for measurements on different PFLs shall be considered in the group delay margin]
Table 10.1.23.2-1: RSTD absolute accuracy in FR1 for AWGN channel
	Accuracy
	Conditions

	
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2
	Io Note 3 range

	
	
	
	
	
	NR operating band groups Note 4
	Minimum Io 
	Maximum Io

	Tc Note 5
	dB
	kHz
	RB
	
	
	dBm/SCS 
	dBm/BWChannel

	[132+TBD] +ΔNote 7
	(PRS Ês/Iot)ref ≥-6dB

 (PRS Ês/Iot)i ≥-13dB
	15
	≥ [24]
	≥ [4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-120.5
	-50

	
	
	
	
	
	NR_TDD_FR1_C
	-120
	-50

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-50

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-50

	
	
	
	
	
	NR_FDD_FR1_F
	-118.5
	-50

	
	
	
	
	
	NR_FDD_FR1_G
	-118
	-50

	
	
	
	
	
	NR_FDD_FR1_H
	-117.5
	-50

	[98+TBD] +Δ
	
	
	≥ [52]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[78] +Δ
	
	
	≥ [104]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[75+TBD] +Δ
	
	30 
	≥ [24]
	≥ [4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-118
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-117.5
	-50

	
	
	
	
	
	NR_TDD_FR1_C
	-117
	-50

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-116.5
	-50

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-116
	-50

	
	
	
	
	
	NR_FDD_FR1_F
	-115.5
	-50

	
	
	
	
	
	NR_FDD_FR1_G
	-115
	-50

	
	
	
	
	
	NR_FDD_FR1_H
	-114.5
	-50

	[84] +Δ
	
	
	≥ [48]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[40] +Δ
	
	
	≥ [132]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[86] +Δ

	
	60
	≥ [24]
	≥ [4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-115
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-114.5
	-50

	
	
	
	
	
	NR_TDD_FR1_C
	-114
	-50

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-113.5
	-50

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-113
	-50

	
	
	
	
	
	NR_FDD_FR1_F
	-113.5
	-50

	
	
	
	
	
	NR_FDD_FR1_G
	-113
	-50

	
	
	
	
	
	NR_FDD_FR1_H
	-111.5
	-50

	[40] +Δ
	
	
	≥ [64]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[22] +Δ
	
	
	≥ [132]
	≥ [1]
	Note 6
	Note 6
	Note 6

	NOTE 1:	Minimum PRS bandwidth, which is minimum of the PRS bandwidths of the reference resource and the measured neighbour resource i.
NOTE 2: 	Minimum number of PRS resource repetitions among the reference resource and the measured neighbour resource i.  are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols and dl-PRS-CombSizeNdefined in TS 37.355 [34], respectively.
NOTE 3:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 4:	NR operating band groups in FR1 are as defined in clause 3.5.2.
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:	Δ=TBD.



Table 10.1.23.2-2: RSTD absolute accuracy in FR2 for AWGN channel
	Accuracy
	Conditions

	
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition 
()          Note 2
	Io Note 3 range

	
	
	
	
	
	Minimum Io 
	Maximum Io

	Tc Note 4
	dB
	kHz
	RB
	
	dBm/SCS 
	dBm/BWChannel

	[35+TBD] +ΔNote 6
	(PRS Ês/Iot)ref ≥-6dB

 (PRS Ês/Iot)i ≥-13dB
	60
	≥ [24]
	≥ [1]
	Same value as PRS_RP in Table B.2.z-2, according to UE Power class, operating band and angle of arrival
	-50

	[56] +Δ
	
	
	≥ [64]
	≥ [1]
	Note 5
	Note 5

	[27] +Δ
	
	
	≥ [132]
	≥ [1]
	Note 5
	Note 5

	[56] +Δ
	
	120
	≥ [32]
	≥ [1]
	Same value as PRS_RP in Table B.2.z-2, according to UE Power class, operating band and angle of arrival
	-50

	[29] +Δ
	
	
	≥ [64]
	≥ [1]
	Note 5
	Note 5

	[18] +Δ
	
	
	≥ [128]
	≥ [1]
	Note 5
	Note 5

	NOTE 1:	Minimum PRS bandwidth, which is minimum of the PRS bandwidths of the reference resource and the measured neighbour resource i.
NOTE 2: 	Minimum number of PRS resource repetitions among the reference resource and the measured neighbour resource i.  are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols and dl-PRS-CombSizeNdefined in TS 37.355 [34], respectively.
NOTE 3:	Io is assumed to have constant EPRE across the bandwidth.
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 PRS bandwidth of the smallest RB number for the corresponding SCS.
NOTE 6:	Δ=TBD.



Table 10.1.23.2-3: RSTD absolute accuracy in FR1 for fading channel
	Accuracy
	Conditions

	
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2
	Io Note 3 range

	
	
	
	
	
	NR operating band groups Note 4
	Minimum Io 
	Maximum Io

	Tc Note 5
	dB
	kHz
	RB
	
	
	dBm/SCS 
	dBm/BWChannel

	[247+TBD] +ΔNote 7
	(PRS Ês/Iot)ref ≥-6dB

 (PRS Ês/Iot)i ≥-13dB
	15
	≥ [24]
	≥ [4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-120.5
	-50

	
	
	
	
	
	NR_TDD_FR1_C
	-120
	-50

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-50

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-50

	
	
	
	
	
	NR_FDD_FR1_F
	-118.5
	-50

	
	
	
	
	
	NR_FDD_FR1_G
	-118
	-50

	
	
	
	
	
	NR_FDD_FR1_H
	-117.5
	-50

	[140+TBD] +Δ
	
	
	≥ [52]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[122] +Δ
	
	
	≥ [104]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[118+TBD] +Δ
	
	30
	≥ [24]
	≥ [4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-118
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-117.5
	-50

	
	
	
	
	
	NR_TDD_FR1_C
	-117
	-50

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-116.5
	-50

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-116
	-50

	
	
	
	
	
	NR_FDD_FR1_F
	-115.5
	-50

	
	
	
	
	
	NR_FDD_FR1_G
	-115
	-50

	
	
	
	
	
	NR_FDD_FR1_H
	-114.5
	-50

	[145] +Δ
	
	
	≥ [48]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[44] +Δ
	
	
	≥ [132]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[183] +Δ
	
	60
	≥ [24]
	≥ [4]
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-115
	-50

	
	
	
	
	
	NR_FDD_FR1_B
	-114.5
	-50

	
	
	
	
	
	NR_TDD_FR1_C
	-114
	-50

	
	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-113.5
	-50

	
	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-113
	-50

	
	
	
	
	
	NR_FDD_FR1_F
	-113.5
	-50

	
	
	
	
	
	NR_FDD_FR1_G
	-113
	-50

	
	
	
	
	
	NR_FDD_FR1_H
	-111.5
	-50

	[43] +Δ
	
	
	≥ [64]
	≥ [1]
	Note 6
	Note 6
	Note 6

	[33] +Δ
	
	
	≥ [132]
	≥ [1]
	Note 6
	Note 6
	Note 6

	NOTE 1:	Minimum PRS bandwidth, which is minimum of the PRS bandwidths of the reference resource and the measured neighbour resource i.
NOTE 2: 	Minimum number of PRS resource repetitions among the reference resource and the measured neighbour resource i.  are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols and dl-PRS-CombSizeNdefined in TS 37.355 [34], respectively.
NOTE 3:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 4:	NR operating band groups in FR1 are as defined in clause 3.5.2.
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:	Δ=TBD.



Table 10.1.23.2-4:  RSTD absolute accuracy in FR2 for fading channel
	Accuracy
	Conditions

	
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition 
()          Note 2
	Io Note 3 range

	
	
	
	
	
	Minimum Io 
	Maximum Io

	Tc Note 4
	dB
	kHz
	RB
	
	dBm/SCS 
	dBm/BWChannel

	[83+TBD] +ΔNote 6
	(PRS Ês/Iot)ref ≥-6dB

 (PRS Ês/Iot)i ≥-13dB
	60
	≥ [24]
	≥ [4]
	Same value as PRS_RP in Table B.2.z-2, according to UE Power class, operating band and angle of arrival
	-50

	[96] +Δ
	
	
	≥ [64]
	≥ [1]
	Note 5
	Note 5

	[62] +Δ
	
	
	≥ [132]
	≥ [1]
	Note 5
	Note 5

	[80] +Δ
	
	120
	≥ [32]
	≥ [4]
	Same value as PRS_RP in Table B.2.z-2, according to UE Power class, operating band and angle of arrival
	-50

	[70] +Δ
	
	
	≥ [64]
	≥ [1]
	Note 5
	Note 5

	[48] +Δ
	
	
	≥ [128]
	≥ [1]
	Note 5
	Note 5

	NOTE 1:	Minimum PRS bandwidth, which is minimum of the PRS bandwidths of the reference resource and the measured neighbour resource i.
NOTE 2: 	Minimum number of PRS resource repetitions among the reference resource and the measured neighbour resource i.  are configured by higher layer parameter dl-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols and dl-PRS-CombSizeNdefined in TS 37.355 [34], respectively.
NOTE 3:	Io is assumed to have constant EPRE across the bandwidth.
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 PRS bandwidth of the smallest RB number for the corresponding SCS.
NOTE 6:	Δ=TBD.



10.1.23.3	Report mapping
[bookmark: _Hlk52369391]10.1.23.3.1		Absolute DL RSTD Measurement Reporting
The reporting range for the DL RSTD measurement is defined from -985024Tc to 985024Tc with the resolution step of 2kTc, where 
	Tc is defined in TS 38.211 [6], 
	kmin≤k≤kmax, 
	kmin=[2] and kmax=5, when configured PRS resource of at least one of the reference cell and neighbor cell measured for the RSTD measurement is in FR1,
	kmin=0 and kmax=5, when configured PRS resource of both the reference cell and neighbor cell measured for the RSTD measurement are in FR2,
	k≥ timingReportingGranularityFactor [34] configured by LMF via LPP for the RSTD measurement.
The measurement report mapping for different k values are specified in Tables 10.1.23.3.1-1  10.1.23.3.1-6.
Table 10.1.23.3.1-1: Report mapping for k=0
	Reported Quantity Value,
	Measured Quantity Value,
	Unit

	RSTD_i
	RSTD
	

	RSTD_0000000
	RSTD < -985024
	Tc

	RSTD_0000001
	-985024  RSTD < -985023
	Tc

	RSTD_0000002
	-985023  RSTD < -985022
	Tc

	
	
	…

	RSTD_0985024
	-1  RSTD < 0
	Tc

	RSTD_0985025
	0  RSTD < 1
	Tc

	…
	…
	…

	RSTD_1970047
	985022  RSTD < 985023
	Tc

	RSTD_1970048
	985023  RSTD < 985024
	Tc

	RSTD_1970049
	985024  RSTD
	Tc



Table 10.1.23.3.1-2: Report mapping for k=1
	Reported Quantity Value,
	Measured Quantity Value,
	Unit

	RSTD_i
	RSTD
	

	RSTD_000000
	RSTD < -985024
	Tc

	RSTD_000001
	-985024  RSTD < -985022
	Tc

	RSTD_000002
	-985022  RSTD < -985020
	Tc

	
	
	…

	RSTD_492512
	-2  RSTD < 0
	Tc

	RSTD_492513
	0  RSTD < 2
	Tc

	…
	…
	…

	RSTD_985023
	985020  RSTD < 985022
	Tc

	RSTD_985024
	985022  RSTD < 985024
	Tc

	RSTD_985025
	985024  RSTD
	Tc



Table 10.1.23.3.1-3: Report mapping for k=2
	Reported Quantity Value,
	Measured Quantity Value,
	Unit

	RSTD_i
	RSTD
	

	RSTD_000000
	RSTD < -985024
	Tc

	RSTD_000001
	-985024  RSTD < -985020
	Tc

	RSTD_000002
	-985020  RSTD < -985016
	Tc

	
	
	…

	RSTD_246256
	-4  RSTD < 0
	Tc

	RSTD_246257
	0  RSTD < 4
	Tc

	…
	…
	…

	RSTD_492511
	985016  RSTD < 985020
	Tc

	RSTD_492512
	985020  RSTD < 985024
	Tc

	RSTD_492513
	985024  RSTD
	Tc



Table 10.1.23.3.1-4: Report mapping for k=3
	Reported Quantity Value
	Measured Quantity Value,
	Unit

	RSTD_i
	RSTD
	

	RSTD_000000
	RSTD < -985024
	Tc

	RSTD_000001
	-985024  RSTD < -985016
	Tc

	RSTD_000002
	-985016  RSTD < -985008
	Tc

	
	
	…

	RSTD_123128
	-8  RSTD < 0
	Tc

	RSTD_123129
	0  RSTD < 8
	Tc

	…
	…
	…

	RSTD_246255
	985008  RSTD < 985016
	Tc

	RSTD_246256
	985016  RSTD < 985024
	Tc

	RSTD_246257
	985024  RSTD
	Tc



Table 10.1.23.3.1-5: Report mapping for k=4
	Reported Quantity Value,
	Measured Quantity Value,
	Unit

	RSTD_i
	RSTD
	

	RSTD_000000
	RSTD < -985024
	Tc

	RSTD_000001
	-985024  RSTD < -985008
	Tc

	RSTD_000002
	-985008  RSTD < -984992
	Tc

	
	
	…

	RSTD_061564
	-16  RSTD < 0
	Tc

	RSTD_061565
	0  RSTD < 16
	Tc

	…
	…
	…

	RSTD_123127
	984992  RSTD < 985008
	Tc

	RSTD_123128
	985008  RSTD < 985024
	Tc

	RSTD_123129
	985024  RSTD
	Tc



Table 10.1.23.3.1-6: Report mapping for k=5
	Reported Quantity Value,
	Measured Quantity Value,
	Unit

	RSTD_i
	RSTD
	

	RSTD_00000
	RSTD < -985024
	Tc

	RSTD_00001
	-985024  RSTD < -984992
	Tc

	RSTD_00002
	-984992  RSTD < -984960
	Tc

	
	
	…

	RSTD_30782
	-32  RSTD < 0
	Tc

	RSTD_30783
	0  RSTD < 32
	Tc

	…
	…
	…

	RSTD_61563
	984960  RSTD < 984992
	Tc

	RSTD_61564
	984992  RSTD < 985024
	Tc

	RSTD_61565
	985024  RSTD
	Tc



10.1.23.3.2		Differential Reporting for DL RSTD Measurement
A first DL RSTD measurement is reported by means of differential reporting, i.e. as RSTD, relative to a second DL RSTD measurement (RSTD2), provided that:
-	the absolute measured quantity value of the second DL RSTD measurement (RSTD2) is not larger than the absolute measured quantity value of the first DL RSTD measurement (RSTD1), i.e., RSTD=RSTD1-RSTD2≥0, and
-	the absolute value of the second DL RSTD measurement (RSTD2) is reported together with RSTD for the first DL RSTD measurement.
-    when UE is configured to perform TEG based RSTD measurement, then UE only reports ∆RSTD if the difference between timing error margins of the TEGs used for RSTD1 and RSTD2 measurements is below X Tc (X is TBD).
The reporting range for differential reporting RSTD of the first DL RSTD measurement is defined from 0 up to 8191Tc with the resolution step of 2kTc, where 
	Tc is defined in TS 38.211 [6], 
[bookmark: _Hlk40463200]	kmin≤k≤kmax, 
	kmin=[2] and kmax=5, when configured PRS resource of at least one of the reference cell and neighbor cell measured for the first RSTD measurement or second RSTD measurement is in FR1,
	kmin=0 and kmax=5, when configured PRS resource of both the reference cell and neighbor cell measured for both of the first RSTD measurement and the second RSTD measurement are in FR2,
	k≥ timingReportingGranularityFactor [34] configured by LMF via LPP for the RSTD measurement.
The measurement report mapping for different k values are specified in Tables 10.1.23.3.2-1  10.1.23.3.2-6.
Table 10.1.23.3.2-1: Report mapping for k=0
	Reported Quantity Value,
DIFFRSTD_i
	RSTD = RSTD1  RSTD2
	Unit

	DIFFRSTD_0000
	0  RSTD < 1
	Tc

	DIFFRSTD_0001
	1  RSTD < 2
	Tc

	DIFFRSTD_0002
	2  RSTD < 3
	Tc

	
	
	…

	DIFFRSTD_8189
	8189  RSTD < 8190
	Tc

	DIFFRSTD_8190
	8190  RSTD < 8191
	Tc

	DIFFRSTD_8191
	8191  RSTD
	Tc



Table 10.1.23.3.2-2: Report mapping for k=1
	Reported Quantity Value,
DIFFRSTD_i
	RSTD = RSTD1  RSTD2
	Unit

	DIFFRSTD_0000
	0  RSTD < 2
	Tc

	DIFFRSTD_0001
	2  RSTD < 4
	Tc

	DIFFRSTD_0002
	4  RSTD < 6
	Tc

	
	
	…

	DIFFRSTD_4093
	8186  RSTD < 8188
	Tc

	DIFFRSTD_4094
	8188  RSTD < 8190
	Tc

	DIFFRSTD_4095
	8190  RSTD
	Tc



Table 10.1.23.3.2-3: Report mapping for k=2
	Reported Quantity Value,
DIFFRSTD_i
	RSTD = RSTD1  RSTD2
	Unit

	DIFFRSTD_0000
	0  RSTD < 4
	Tc

	DIFFRSTD_0001
	4  RSTD < 8
	Tc

	DIFFRSTD_0002
	8  RSTD < 12
	Tc

	
	
	…

	DIFFRSTD_2045
	8180  RSTD < 8184
	Tc

	DIFFRSTD_2046
	8184  RSTD < 8188
	Tc

	DIFFRSTD_2047
	8188  RSTD
	Tc



Table 10.1.23.3.2-4: Report mapping for k=3
	Reported Quantity Value,
DIFFRSTD_i
	RSTD = RSTD1  RSTD2
	Unit

	DIFFRSTD_0000
	0  RSTD < 8
	Tc

	DIFFRSTD_0001
	8  RSTD < 16
	Tc

	DIFFRSTD_0002
	16  RSTD < 24
	Tc

	
	
	…

	DIFFRSTD_1021
	8168  RSTD < 8176
	Tc

	DIFFRSTD_1022
	8176  RSTD < 8184
	Tc

	DIFFRSTD_1023
	8184  RSTD
	Tc



Table 10.1.23.3.2-5: Report mapping for k=4
	Reported Quantity Value,
DIFFRSTD_i
	RSTD = RSTD1  RSTD2
	Unit

	DIFFRSTD_000
	0  RSTD < 16
	Tc

	DIFFRSTD_001
	16  RSTD < 32
	Tc

	DIFFRSTD_002
	32  RSTD < 48
	Tc

	
	
	…

	DIFFRSTD_509
	8144  RSTD < 8160
	Tc

	DIFFRSTD_510
	8160  RSTD < 8176
	Tc

	DIFFRSTD_511
	8176  RSTD
	Tc



Table 10.1.23.3.2-6: Report mapping for k=5
	Reported Quantity Value,
DIFFRSTD_i
	RSTD = RSTD1  RSTD2
	Unit

	DIFFRSTD_000
	0  RSTD < 32
	Tc

	DIFFRSTD_001
	32  RSTD < 64
	Tc

	DIFFRSTD_002
	64  RSTD < 96
	Tc

	
	
	…

	DIFFRSTD_253
	8096  RSTD < 8128
	Tc

	DIFFRSTD_254
	8128  RSTD < 8160
	Tc

	DIFFRSTD_255
	8160  RSTD
	Tc



10.1.23.3.3	Additional Path Report Mapping for DL RSTD
The reporting range for the additional path reporting for an RSTD measurement is defined up to the range from -8175Tc to 8175Tc with the resolution step of 2kTc, where 
Tc is defined in TS 38.211 [6], 
kmin≤k≤kmax, 
kmin=[2] and kmax=5, when configured PRS resource of at least one of the reference cell and neighbor cell measured for the RSTD measurement is in FR1,
kmin=0 and kmax=5, when configured PRS resource of both the reference cell and neighbor cell measured for the RSTD measurement are in FR2,
k≥ timingReportingGranularityFactor [34] configured by LMF via LPP for the RSTD measurement. 
The UE can report the timing of up to two additional paths with respect to the path timing determining the RSTD measurement.
The report mappings for different k values are specified in Tables 10.1.23.3.3-1  10.1.23.3.3-6.
Table 10.1.23.3.3-1: Report mapping for k=0
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	
	
	

	path_00000
	path < -8175
	Tc

	path_00001
	-8175  path < -8174
	Tc

	path_00002
	-8174  path < -8173
	Tc

	
	
	…

	path_08175
	-1  path < 0
	Tc

	path_08176
	0  path < 1
	Tc

	…
	…
	…

	path_ 16349
	8173  path < 8174
	Tc

	path_ 16350
	8174  path < 8175
	Tc

	path_ 16351
	8175  path
	Tc



Table 10.1.23.3.3-2: Report mapping for k=1
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	path_0000
	path < -8175
	Tc

	path_0001
	-8175  path < -8173
	Tc

	path_0002
	-8173  path < -8171
	Tc

	
	
	…

	path_4088
	-1  path < 1
	Tc

	…
	…
	…

	path_8174
	8171  path < 8173
	Tc

	path_8175
	8173  path < 8175
	Tc

	path_8176
	8175  path
	Tc



Table 10.1.23.3.3-3: Report mapping for k=2
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	path_0000
	path < -8174
	Tc

	path_0001
	-8174  path < -8170
	Tc

	path_0002
	-8170  path < -8166
	Tc

	
	
	…

	path_2044
	-2  path < 2
	Tc

	…
	…
	…

	path_4086
	8166  path < 8170
	Tc

	path_4087
	8170  path < 8174
	Tc

	path_4088
	8174  path
	Tc



Table 10.1.23.3.3-4: Report mapping for k=3
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	path_0000
	path < -8172
	Tc

	path_0001
	-8172  path < -8164
	Tc

	path_0002
	-8164  path < -8156
	Tc

	
	
	…

	path_1022
	-4  path < 4
	Tc

	…
	…
	…

	path_2042
	8156  path < 8164
	Tc

	path_2043
	8164  path < 8172
	Tc

	path_2044
	8172  path
	Tc



Table 10.1.23.3.3-5: Report mapping for k=4
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	path_0000
	path < -8168
	Tc

	path_0001
	-8168  path < -8152
	Tc

	path_0002
	-8152  path < -8136
	Tc

	
	
	…

	path_511
	-8  path < 8
	Tc

	…
	…
	…

	path_1020
	8136  path < 8152
	Tc

	path_1021
	8152  path < 8168
	Tc

	path_1022
	8168  path
	Tc



Table 10.1.23.3.3-6: Report mapping for k=5
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	path_000
	path < -8160
	Tc

	path_001
	-8160  path < -8128
	Tc

	path_002
	-8128  path < -8096
	Tc

	
	
	…

	path_256
	0  path < 32
	Tc

	…
	…
	…

	path_509
	8096  path < 8128
	Tc

	path_510
	8128  path < 8160
	Tc

	path_511
	8160  path
	Tc



----------------------END OF CHANGE 1----------------------------

--------------------START OF CHANGE 2--------------------------
10.1.25	UE Rx-Tx Time Difference Measurements
10.1.25.1	Introduction
The requirements in Clause 10.1.25 shall apply, provided the UE has received nr-Multi-RTT-RequestLocationInformation message from LMF via LPP [31] requesting the UE to report one or more UE Rx-Tx time difference measurements defined in TS 38.215 [4]. If the UE is configured to perform TEG based UE Rx-Tx measurement, then UE only reports measurements if the difference between timing error margins of the TEGs is below X Tc (X is TBD).
10.1.25.2	Measurement Accuracy Requirements
The UE Rx-Tx time difference measurement accuracy requirements in this clause shall not apply, if:
NTA_offset defined in Table 7.1.2-2 changes during the UE Rx-Tx measurement period or
if the uplink transmission timing changes during the UE Rx-Tx measurement period due to the network-configured Timing Advance.
The UE Rx-Tx time difference measurement accuracy requirements in this clause shall apply provided that:
-	The UE transmits SRS within [-160, 160] msec of at least one DL PRS resource of each of the TRPs in the assistance data.
FFS: whether UE Rx-Tx time difference measurement accuracy requirements in this clause shall also apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to the autonomous timing adjustment defined in clause 7.1.2.
The UE shall continue and complete a UE Rx-Tx measurement while meeting UE Rx-Tx measurement accuracy requirements defined in this clause when a serving cell change occurs during the UE Rx-Tx measurement provided that the serving cell change does not impact the SRS configuration for the UE Rx-Tx measurement.
Note: The requriements for fading channel in this clause are derived based on TDL-A (30 ns delay spread, 5Hz) and TDL-C (60 ns delay spread, 300 Hz) channel models for FR1 and FR2 respectively.
Editor’s note: In accuracy tables  is margin and is FFS
The accuracy requirements in Table 10.1.25.2-1 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 B.2.14 for a corresponding Band.
AWGN propagation condition.
Table 10.1.25.2-1: 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+]
	-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

	± [101+]
	-13
	≥[24]
	15
	≥[4]
	NOTE 6
	NOTE 6
	NOTE 6

	± [75+80]
	
	≥[52]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [37+56]
	
	>[104]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [58+80]
	
	≥[24]
	30
	≥[4]
	NOTE 6
	NOTE 6
	NOTE 6

	± [39+56]
	
	≥[48]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [16+24]
	
	≥[132]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [36+56]
	
	≥[24]
	60
	≥[4]
	NOTE 6
	NOTE 6
	NOTE 6

	± [16+24]
	
	≥[64]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [8+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 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.



The accuracy requirements in Table 10.1.25.2-2 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 B.2.14 for a corresponding Band.
Fading propagation condition.
Table 10.1.25.2-2: UE Rx-Tx time difference measurement accuracy in FR1 in fading
	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

	± [137+]
	-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
	

	± [96+80]
	
	≥[52]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [62+56]
	
	>[104]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [87+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
	

	± [68+56]
	
	≥[48]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [44+24]
	
	≥[132]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [59+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
	

	± [42+24]
	
	≥[64]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [36+24]
	
	≥[132]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [180+]
	
	≥[24]
	
	≥[4]
	NOTE 6
	NOTE 6
	NOTE 6

	± [98+80]
	-13
	≥[52]
	15
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [68+56]
	
	>[104]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [87+80]
	
	≥[24]
	30
	≥[4]
	NOTE 6
	NOTE 6
	NOTE 6

	± [85+56]
	
	≥[48]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [44+24]
	
	≥[132]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [139+56]
	
	≥[24]
	60
	≥[4]
	NOTE 6
	NOTE 6
	NOTE 6

	± [46+24]
	
	≥[64]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [30+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 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.



The accuracy requirements in Table 10.1.25.2-3 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 B.2.14 for a corresponding Band.
AWGN propagation condition.
Table 10.1.25.2-3: 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+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

	± [35+76]
	-13
	≥[24]
	60
	≥[1]
	NOTE 6
	NOTE 6

	± [15+32]
	
	≥[64]
	
	≥[1]
	NOTE 6
	NOTE 6

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

	± [14+32]
	
	≥[32]
	120
	≥[1]
	NOTE 6
	NOTE 6

	± [9+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 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.



The accuracy requirements in Table 10.1.25.2-4 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 B.2.14 for a corresponding Band.
Fading propagation condition.
Table 10.1.25.2-4: UE Rx-Tx time difference measurement accuracy in FR2 in fading
	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

	± [75+76]
	-3
	≥[24]
	60
	≥[4]
	Same value as PRP in Table B.2.14-2, according to UE Power class, operating band and angle of arrival
	-50

	± [72+32]
	
	≥[64]
	
	≥[1]
	NOTE 6
	NOTE 6

	± [57+24]
	
	≥[132]
	
	≥[1]
	NOTE 6
	NOTE 6

	± [61+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

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

	± [55+20]
	
	≥[128]
	
	≥[1]
	NOTE 6
	NOTE 6

	± [92+76]
	-13
	≥[24]
	60
	≥[4]
	NOTE 6
	NOTE 6

	± [70+32]
	
	≥[64]
	
	≥[1]
	NOTE 6
	NOTE 6

	± [57+24]
	
	≥[132]
	
	≥[1]
	NOTE 6
	NOTE 6

	± [60+32]
	
	≥[32]
	120
	≥[1]
	NOTE 6
	NOTE 6

	± [66+24]
	
	≥[64]
	
	≥[1]
	NOTE 6
	NOTE 6

	± [62+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 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.



10.1.25.3	Report mapping
10.1.25.3.1		Absolute UE Rx-Tx Measurement Report Mapping
The reporting range for the absolute UE Rx-Tx time difference measurement (TUE Rx-Tx) is defined from -985024Tc to 985024Tc with the resolution step of 2kTc, where: 
Tc is defined in TS 38.211 [6], 
kmin≤k≤kmax, 
kmin=[2] and kmax=5, when at least one of the PRS and the SRS resources configured for TUE Rx-Tx is in FR1,
kmin=0 and kmax=5, when both PRS and SRS resources configured for TUE Rx-Tx are in FR2,
k≥ timingReportingGranularityFactor [34] configured by LMF via LPP for the UE Rx-Tx time difference measurement.
The TUE Rx-Tx report mapping for k = 0, 1, 2, 3, 4, and 5 are specified in Tables 10.1.25.3.1-1, 10.1.25.3.1-2, 10.1.25.3.1-3, 10.1.25.3.1-4, 10.1.25.3.1-5, and 10.1.25.3.1-6, respectively.
Table 10.1.25.3.1-1: Absolute UE Rx-Tx time difference measurement report mapping for k=0
	[bookmark: _Hlk40263897]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 < -985023
	Tc

	RX-TX_TIME_DIFFERENCE_0002
	-985023  TUE Rx-Tx < -985022
	Tc

	
	
	…

	RX-TX_TIME_DIFFERENCE_985024
	-1  TUE Rx-Tx < 0
	Tc

	RX-TX_TIME_DIFFERENCE_985025
	0  TUE Rx-Tx < 1
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_1970047
	985022  TUE Rx-Tx < 985023
	Tc

	RX-TX_TIME_DIFFERENCE_1970048
	985023  TUE Rx-Tx < 985024
	Tc

	RX-TX_TIME_DIFFERENCE_1970049
	985024  TUE Rx-Tx
	Tc



Table 10.1.25.3.1-2: Absolute UE Rx-Tx time difference measurement report mapping for k=1
	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 < -985022
	Tc

	RX-TX_TIME_DIFFERENCE_0002
	-985022  TUE Rx-Tx < -985020
	Tc

	
	
	…

	RX-TX_TIME_DIFFERENCE_492512
	-2  TUE Rx-Tx < 0
	Tc

	RX-TX_TIME_DIFFERENCE_492513
	0  TUE Rx-Tx < 2
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_985023
	985020  TUE Rx-Tx < 985022
	Tc

	RX-TX_TIME_DIFFERENCE_985024
	985022  TUE Rx-Tx < 985024
	Tc

	RX-TX_TIME_DIFFERENCE_985025
	985024  TUE Rx-Tx
	Tc



Table 10.1.25.3.1-3: Absolute UE Rx-Tx time difference measurement report mapping for k=2
	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 < -985020
	Tc

	RX-TX_TIME_DIFFERENCE_0002
	-985020  TUE Rx-Tx < -985016
	Tc

	
	
	…

	RX-TX_TIME_DIFFERENCE_246256
	-4  TUE Rx-Tx < 0
	Tc

	RX-TX_TIME_DIFFERENCE_246257
	0  TUE Rx-Tx < 4
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_492511
	985016  TUE Rx-Tx < 985020
	Tc

	RX-TX_TIME_DIFFERENCE_492512
	985020  TUE Rx-Tx < 985024
	Tc

	RX-TX_TIME_DIFFERENCE_492513
	985024  TUE Rx-Tx
	Tc



Table 10.1.25.3.1-4: Absolute UE Rx-Tx time difference measurement report mapping for k=3
	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 < -985016
	Tc

	RX-TX_TIME_DIFFERENCE_0002
	-985016  TUE Rx-Tx < -985008
	Tc

	
	
	…

	RX-TX_TIME_DIFFERENCE_123128
	-8  TUE Rx-Tx < 0
	Tc

	RX-TX_TIME_DIFFERENCE_123129
	0  TUE Rx-Tx < 8
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_246255
	985008  TUE Rx-Tx < 985016
	Tc

	RX-TX_TIME_DIFFERENCE_246256
	985016  TUE Rx-Tx < 985024
	Tc

	RX-TX_TIME_DIFFERENCE_246257
	985024  TUE Rx-Tx
	Tc



Table 10.1.25.3.1-5: Absolute UE Rx-Tx time difference measurement report mapping for k=4
	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 < -985008
	Tc

	RX-TX_TIME_DIFFERENCE_0002
	-985008  TUE Rx-Tx < -984992
	Tc

	
	
	…

	RX-TX_TIME_DIFFERENCE_61564
	-16  TUE Rx-Tx < 0
	Tc

	RX-TX_TIME_DIFFERENCE_61565
	0  TUE Rx-Tx < 16
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_123127
	984992  TUE Rx-Tx < 985008
	Tc

	RX-TX_TIME_DIFFERENCE_123128
	985008  TUE Rx-Tx < 985024
	Tc

	RX-TX_TIME_DIFFERENCE_123129
	985024  TUE Rx-Tx
	Tc



Table 10.1.25.3.1-6: 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



10.1.25.3.2		Differential UE Rx-Tx Measurement Report Mapping
The reporting range for differential UE Rx-Tx time difference measurement (TUE Rx-Tx) is defined from 0 up to 8191Tc where: 
TUE Rx-Tx = TUE Rx-Tx1 - TUE Rx-Tx2; where:
TUE Rx-Tx1 > TUE Rx-Tx2, 
TUE Rx-Tx1 is the first absolute UE Rx-Tx time difference measurement,
TUE Rx-Tx1 is the second absolute UE Rx-Tx time difference measurement,
Tc is defined in TS 38.211 [6], 
kmin≤k≤kmax, 
kmin=[2] and kmax=5, when at least one of the PRS and the SRS resources configured for TUE Rx-Tx is in FR1,
kmin=0 and kmax=5, when all the PRS and SRS resources configured for TUE Rx-Tx are in FR2,
k≥ timingReportingGranularityFactor [34] configured by LMF via LPP for the UE Rx-Tx time difference measurement.
When UE is configured to perform TEG based TUE Rx-Tx measurement, then UE only reports the measurement if the difference between timing error margins of the TEGs used for TUE Rx-Tx1 and TUE Rx-Tx2 is below X Tc (X is TBD).
The TUE Rx-Tx report mapping for k = 0, 1, 2, 3, 4, and 5 are specified in Tables 10.1.25.3.2-1, 10.1.25.3.2-2, 10.1.25.3.2-3, 10.1.25.3.2-4, 10.1.25.3.2-5, and 10.1.25.3.2-6, respectively.
Table 10.1.25.3.2-1: Differential UE Rx-Tx time difference measurement report mapping for k=0
	Reported Quantity Value
	Measured Quantity Value
	Unit

	DIFF_RX-TX_TIME_DIFFERENCE_0000
	0  TUE Rx-Tx < 1
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0001
	1  TUE Rx-Tx < 2
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0002
	2  TUE Rx-Tx < 3
	Tc

	
	
	…

	DIFF_RX-TX_TIME_DIFFERENCE_8189
	8189  TUE Rx-Tx < 8190
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_8190
	8190  TUE Rx-Tx < 8191
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_8191
	8191  TUE Rx-Tx
	Tc



Table 10.1.25.3.2-2: Differential UE Rx-Tx time difference measurement report mapping for k=1
	Reported Quantity Value
	Measured Quantity Value
	Unit

	DIFF_RX-TX_TIME_DIFFERENCE_0000
	0  TUE Rx-Tx < 2
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0001
	2  TUE Rx-Tx < 4
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0002
	4  TUE Rx-Tx < 6
	Tc

	
	
	…

	DIFF_RX-TX_TIME_DIFFERENCE_4093
	8186  TUE Rx-Tx < 8188
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_4094
	8188  TUE Rx-Tx < 8190
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_4095
	8190  TUE Rx-Tx
	Tc



Table 10.1.25.3.2-3: Differential UE Rx-Tx time difference measurement report mapping for k=2
	Reported Quantity Value
	Measured Quantity Value
	Unit

	DIFF_RX-TX_TIME_DIFFERENCE_0000
	0  TUE Rx-Tx < 4
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0001
	4  TUE Rx-Tx < 8
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0002
	8  TUE Rx-Tx < 12
	Tc

	
	
	…

	DIFF_RX-TX_TIME_DIFFERENCE_2045
	8180  TUE Rx-Tx < 8184
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_2046
	8184  TUE Rx-Tx < 8188
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_2047
	8188  TUE Rx-Tx
	Tc



Table 10.1.25.3.2-4: Differential UE Rx-Tx time difference measurement report mapping for k=3
	Reported Quantity Value
	Measured Quantity Value
	Unit

	DIFF_RX-TX_TIME_DIFFERENCE_0000
	0  TUE Rx-Tx < 8
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0001
	8  TUE Rx-Tx < 16
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0002
	16  TUE Rx-Tx < 24
	Tc

	
	
	…

	DIFF_RX-TX_TIME_DIFFERENCE_1021
	8168  TUE Rx-Tx < 8176
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_1022
	8176  TUE Rx-Tx < 8184
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_1023
	8184  TUE Rx-Tx
	Tc



Table 10.1.25.3.2-5: Differential UE Rx-Tx time difference measurement report mapping for k=4
	Reported Quantity Value
	Measured Quantity Value
	Unit

	DIFF_RX-TX_TIME_DIFFERENCE_0000
	0  TUE Rx-Tx < 16
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0001
	16  TUE Rx-Tx < 32
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0002
	32  TUE Rx-Tx < 48
	Tc

	
	
	…

	DIFF_RX-TX_TIME_DIFFERENCE_509
	8144  TUE Rx-Tx < 8160
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_510
	8160  TUE Rx-Tx < 8176
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_511
	8176  TUE Rx-Tx
	Tc



Table 10.1.25.3.2-6: Differential UE Rx-Tx time difference measurement report mapping for k=5
	Reported Quantity Value
	Measured Quantity Value
	Unit

	DIFF_RX-TX_TIME_DIFFERENCE_0000
	0  TUE Rx-Tx < 32
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0001
	32  TUE Rx-Tx < 64
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0002
	64  TUE Rx-Tx < 96
	Tc

	
	
	…

	DIFF_RX-TX_TIME_DIFFERENCE_253
	8096  TUE Rx-Tx < 8128
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_254
	8128  TUE Rx-Tx < 8160
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_255
	8160  TUE Rx-Tx
	Tc



10.1.25.3.3		Additional Path Report Mapping for UE Rx-Tx Time Difference
The reporting range for the additional path reporting for an UE Rx-Tx time difference measurement is defined up to the range from -8175Tc to 8175Tc with the resolution step of 2kTc, where 
Tc is defined in TS 38.211 [6], 
kmin≤k≤kmax, 
kmin=[2] and kmax=5, when at least one of the PRS resource and SRS resource configured for the UE Rx-Tx time difference measurement is in FR1,
kmin=0 and kmax=5, when both of the PRS resource and SRS resource configured for the UE Rx-Tx time difference measurement is in FR2,
k≥ timingReportingGranularityFactor [34] configured by LMF via LPP for the UE Rx-Tx time difference measurement.
The UE can report the timing of up to two additional paths with respect to the path timing determining the UE Rx-Tx time difference measurement.
The report mappings for different k values are specified in Tables 10.1.25.3.3-1  10.1.25.3.3-6.
Table 10.1.25.3.3-1: Report mapping for k=0
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	
	
	

	path_00000
	path < -8175
	Tc

	path_00001
	-8175  path < -8174
	Tc

	path_00002
	-8174  path < -8173
	Tc

	
	
	…

	path_08175
	-1  path < 0
	Tc

	path_08176
	0  path < 1
	Tc

	…
	…
	…

	path_ 16349
	8173  path < 8174
	Tc

	path_ 16350
	8174  path < 8175
	Tc

	path_ 16351
	8175  path
	Tc



Table 10.1.25.3.3-2: Report mapping for k=1
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	path_0000
	path < -8175
	Tc

	path_0001
	-8175  path < -8173
	Tc

	path_0002
	-8173  path < -8171
	Tc

	
	
	…

	path_4088
	-1  path < 1
	Tc

	…
	…
	…

	path_8174
	8171  path < 8173
	Tc

	path_8175
	8173  path < 8175
	Tc

	path_8176
	8175  path
	Tc



Table 10.1.25.3.3-3: Report mapping for k=2
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	path_0000
	path < -8174
	Tc

	path_0001
	-8174  path < -8170
	Tc

	path_0002
	-8170  path < -8166
	Tc

	
	
	…

	path_2044
	-2  path < 2
	Tc

	…
	…
	…

	path_4086
	8166  path < 8170
	Tc

	path_4087
	8170  path < 8174
	Tc

	path_4088
	8174  path
	Tc



Table 10.1.25.3.3-4: Report mapping for k=3
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	path_0000
	path < -8172
	Tc

	path_0001
	-8172  path < -8164
	Tc

	path_0002
	-8164  path < -8156
	Tc

	
	
	…

	path_1022
	-4  path < 4
	Tc

	…
	…
	…

	path_2042
	8156  path < 8164
	Tc

	path_2043
	8164  path < 8172
	Tc

	path_2044
	8172  path
	Tc



Table 10.1.25.3.3-5: Report mapping for k=4
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	path_0000
	path < -8168
	Tc

	path_0001
	-8168  path < -8152
	Tc

	path_0002
	-8152  path < -8136
	Tc

	
	
	…

	path_511
	-8  path < 8
	Tc

	…
	…
	…

	path_1020
	8136  path < 8152
	Tc

	path_1021
	8152  path < 8168
	Tc

	path_1022
	8168  path
	Tc



Table 10.1.25.3.3-6: Report mapping for k=5
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	path_000
	path < -8160
	Tc

	path_001
	-8160  path < -8128
	Tc

	path_002
	-8128  path < -8096
	Tc

	
	
	…

	path_256
	0  path < 32
	Tc

	…
	…
	…

	path_509
	8096  path < 8128
	Tc

	path_510
	8128  path < 8160
	Tc

	path_511
	8160  path
	Tc



-----------------------END OF CHANGE 2--------------------------


