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Introduction
RAN1 sent an LS [1] to ask RAN4 to define Rx-Tx accuracy requirements for RTT-based propagation delay compensation in Pcell:Based on the agreements achieved in RAN1, RTT-based PDC is supported in Rel-17. RAN1 respectfully asks RAN4 to at least define the following for RTT-based PDC in PCell:
· UE Rx-Tx time difference measurement accuracy based on CSI-RS for tracking
· UE Rx-Tx time difference measurement accuracy based on PRS (including reuse existing spec if appropriate)
· gNB Rx-Tx time difference absolute accuracy based on SRS (including reuse existing spec if appropriate


Therefore, in this paper we will discuss the RRM requirements for Rel-17 PDC RTT-based method. 
Discussion
UE Rx-Tx time difference measurement accuracy based on CSI-RS for tracking
In Rel-17 IIOT/URLLC, it introduces the RTT method for propagation delay compensation: 
For RTT-based PDC, it is assumed that the transmission of DL TRS/PRS, UL SRS and reference time information are associated with the same TRP. 
In Rel-16 positioning discussions, the UE and gNB Rx-Tx time difference measurement accuracy requirements based on PRS and SRS have been extensively discussed in RAN4 for multi-RTT positioning method. But using CSI-RS for tracking (TRS) for multi-RTT positioning is not considered in Rel-16 positioning and hence RAN4 did not define any Rx-Tx measurement accuracy requirements for the TRS-based method. 
But for Rel-17 PDC RTT-based method, TRS is considered for UE Rx-TX time difference measurement in case of PRS is not configured. To define the UE Rx-Tx time difference measurement accuracy requirements for TRS, instead of doing it from scratch, we think part of the existing requirements and side conditions for PRS can be reused. For example, in TR 38.133 -10.1.25.2,  we think the following side conditions for PRS measurement can be reused for TRS measurement:
· 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.
· 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.
The FFS part should follow the results from Rel-16 positioning discussions in RAN4. 
The side conditions defined in TR 38.133 - 10.1.25.2 should also apply to the UE Rx-Tx time difference measurement accuracy requirements based on TRS.
To further define the accuracy requirements for TRS, we think RAN4 should proceed link simulation study. 
For UE Rx-Tx time difference measurement accuracy requirements based on TRS for Rel-17 PDC RTT method, link simulation study is needed.
Given the simulation setup for PRS in [2], we think most of the general parameters can be reused for the TRS link simulation assumption. The difference would be the cell layout since only the single serving cell is considered in PDC RTT-based method and the channel conditions can be adjusted to AWGN and TDL-A (30 ns delay spread, 5Hz) given that only these two channel assumptions are adopted in TR 38.133 - 10.1.25.2. For TRS configuration parameters, we think the periodicity, evaluation period and BW should be the same as the PRS settings in [2]. Since the TRS frequency density is fixed as 3, we then only need to compare different TRS symbol numbers {2, 4}.
Simulation assumptions for UE Rx-Tx time difference measurement accuracy based on TRS for Rel-17 PDC RTT method:
Table 1 General parameters
	Parameter
	Value

	Cell layout
	1 serving cell

	Duplex modes
	FDD and TDD

	TDD specific parameters (TTD configuration is in 38.133, section A.3.1.4)
	· TDDConf.1.1 (15 kHz)
· TDDConf.2.1 (30 kHz)

	
Data and CCH load in non-TRS symbols
	1. 50% utilization in time
1. 100% RE utilization

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency / BW / SCS / duplex mode
	· 2 GHz
· 10 MHz, 20 MHz, 50 MHz
· 15 kHz
· FDD, TDD
· 4 GHz
· 20 MHz, 50 MHz, 100 MHz
· 30 kHz
· FDD, TDD

	Propagation conditions [TS 38.101-4]
	AWGN,
TDL-A (30 ns delay spread, 5Hz)


	Es/Iot [dB]
	-3

	Number of UE receive antennas
	2 rx (uncorrelated with equal gain, no rx beamforming)

	UE measurement bandwidth
	Full carrier bandwidth



Table 2 CSI-RS for tracking transmission configuration parameters
	Parameter
	Value

	Number of transmit TRS antennas
	1

	Cell ID, TRP ID, CSI-RS Resource Set ID
	1

	Number with CSI-RS Resource sets with trs-Info
	1 

	TRS transmission bandwidth (in PRBs) - full carrier BW

	· 15 kHz: 52 (10MHz), 104 (20MHz), 268 (50MHz)
· 30 kHz: 48 (20MHz),132 (50MHz), 272 (100MHz)

	TRS periodicity
	40ms

	TRS Symbols
	2, 4

	TRS frequency density
	3 

	Evaluation period
	40ms, 200ms 


· At least the following performance characteristics are to be provided for TUE-RX:
· TUE-RX error CDFs for the serving cell
· 90%-tile of the TUE-RX errors for the serving cell
· In the above,
· TUE-RX error = abs(estimated TUE-RX – ideal TUE-RX ) (based on perfect channel and UE location knowledge).
UE Rx-Tx time difference measurement accuracy based on PRS
The difference between the Rel-17 PDC RTT-based method with PRS and NR positioning multi-RTT method with PRS is that Rel-17 PDC assumes single serving cell while NR positioning defines multi-cell for localization purposes. Regarding the UE Rx-Tx time difference measurement requirement for Rel-17 PDC RTT-based method, it is reasonable to reuse the side conditions and the accuracy requirements tables respective to the serving cell defined in TR 38.133-10.1.25.2.
Reuse the side conditions and the accuracy requirements respective to the serving cell defined in TR 38.133-10.1.25.2 for Rel-17 PDC RTT-based method. The single-cell UE Rx-Tx time difference measurement accuracy requirements with PRS are 
Table 3 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+d]
	-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+d]
	
	≥[52]
	
	≥[1]
	Note 6
	Note 6
	Note 6

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

	± [57+d]
	
	≥[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+d]
	
	≥[48]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [15+d]
	
	≥[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: d is a margin for group delay calibration error, etc. and its value is FFS.




Table 4 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+d]
	-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+d]
	
	≥[52]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

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

	± [87+d]
	
	≥[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+d]
	
	≥[48]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [44+d]
	
	≥[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: d is a margin for group delay calibration error, etc. and its value is FFS.



Given the test case in TR 38.133 – A.6.7.15 for UE Rx-Tx time difference measurement, we think the current test setting parameters for cell 1 and the SRS configurations can be reused for the single-cell UE Rx-Tx time difference measurement for Rel-17 PDC RTT-based method.
Reuse the test case of cell 1 defined in TR 38.133 – A.6.7.15 for the single-cell UE Rx-Tx time difference measurement accuracy requirements for Rel-17 PDC RTT-based method. 

gNB Rx-Tx time difference measurement accuracy based on SRS
The current gNB Rx-Tx time difference measurement accuracy requirements in TR 38.133 - 13.2.2 are based on AWGN channel assumption and SRS with the configuration of {comb=2, symbol=1} [3]. So for Rel-17 PDC RTT-based method, we think both the side conditions and the serving cell gNB Rx-Tx time difference measurement accuracy requirements can be reused.
Reuse the existing side conditions and the serving cell gNB Rx-Tx time difference measurement accuracy requirements in TR 38.133 - 13.2.2  for Rel-17 PDC RTT method. The single-cell gNB Rx-Tx time difference measurement accuracy requirements based on SRS are  
Table 5 gNB Rx-Tx time difference absolute accuracy in FR1 for gNB type 1-C, 1-H and 1-O
	Accuracy
	SRS Ês/Iot
	SCS
	SRS bandwidth range

	Unit: Tc
	Unit: dB
	Unit: kHz
	Unit: RB

	122
	≥ +3
	15
	24 ≤ BW ≤ 40

	62
	
	
	 44 ≤ BW ≤ 84

	32
	
	
	 88 ≤ BW ≤ 168

	16
	
	
	176 ≤ BW

	32
	≥ +3
	30
	 48 ≤ BW ≤ 84

	17
	
	
	 88 ≤ BW ≤ 168

	9
	
	
	176 ≤ BW



UE and gNB Rx-Tx time difference reporting range
In the RAN1 LS [1], it has the conclusion 
The reporting range of Rx-Tx time difference measurement for RTT-based PDC is up to RAN4.
The current UE Rx-Tx measurement reporting range in TR 38.133 – 10.1.25.3 is equivalent to approximately -0.5ms to 0.5ms. Such reporting range is relevant for positioning because of Rx-Tx measurement reports made towards neighbor cells, where there is no timing alignment between DL and UL subframe boundaries [4]. However, for time synchronization we only consider measurement for the serving cell. The Rx-Tx measurements from UE and serving cell are illustrated below.
[image: ]
Figure 1 Rx-Tx between UE and serving cell
In case of UE Rx-Tx measurement report, if gNB-side PD estimation is assumed, it is our understanding that UE Rx-Tx reporting values can only be positive, considering that transmissions to the serving cell are time-aligned. And the maximum range would depend on the assumption of maximum distance to the serving cell.
For Rel-17 single-cell PDC UE Rx-Tx report for both TRS based method or PRS based method, in case gNB side PD estimation is supported,  the UE Rx-Tx measurement report value range should only be positive and designed for the maximum supported distance to the serving cell.
On the other hand, for the case that UE side PD estimation is supported, the gNB Rx-Tx measurement report from serving cell to UE can consist of negative and positive values due to potential UE transmission timing error and gNB Rx measurement error. As UL transmission timing is controlled by TA, the range of single-cell gNB Rx-Tx time difference should be smaller compared to the current reporting range in TR 38.133-13.2.1, i.e., measured DL and UL subframe boundaries are close in time. In practice, such timing difference should not be more than the cyclic prefix length.
For Rel-17 single-cell PDC gNB Rx-Tx report, in case UE side PD estimation is supported, the gNB Rx-Tx measurement report value range can be negative and positive. A smaller range, e.g. equivalent to cyclic prefix length, should be sufficient since UL subframe transmissions received in gNB are time aligned with DL subframe.
Conclusion
We discuss the RRM requirements for Rel-17 PDC RTT based method in this paper and we have the following proposals:
1. The side conditions defined in TR 38.133 - 10.1.25.2 should also apply to the UE Rx-Tx time difference measurement accuracy requirements based on TRS.
1. For UE Rx-Tx time difference measurement accuracy requirements based on TRS for Rel-17 PDC RTT method, link simulation study is needed.
Simulation assumptions for UE Rx-Tx time difference measurement accuracy based on TRS for Rel-17 PDC RTT method:
Table 1 General parameters
	Parameter
	Value

	Cell layout
	1 serving cell

	Duplex modes
	FDD and TDD

	TDD specific parameters (TTD configuration is in 38.133, section A.3.1.4)
	· TDDConf.1.1 (15 kHz)
· TDDConf.2.1 (30 kHz)

	
Data and CCH load in non-TRS symbols
	1. 50% utilization in time
1. 100% RE utilization

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency / BW / SCS / duplex mode
	· 2 GHz
· 10 MHz, 20 MHz, 50 MHz
· 15 kHz
· FDD, TDD
· 4 GHz
· 20 MHz, 50 MHz, 100 MHz
· 30 kHz
· FDD, TDD

	Propagation conditions [TS 38.101-4]
	AWGN,
TDL-A (30 ns delay spread, 5Hz)


	Es/Iot [dB]
	-3

	Number of UE receive antennas
	2 rx (uncorrelated with equal gain, no rx beamforming)

	UE measurement bandwidth
	Full carrier bandwidth



Table 2 CSI-RS for tracking transmission configuration parameters
	Parameter
	Value

	Number of transmit TRS antennas
	1

	Cell ID, TRP ID, CSI-RS Resource Set ID
	1

	Number with CSI-RS Resource sets with trs-Info
	1 

	TRS transmission bandwidth (in PRBs) - full carrier BW

	· 15 kHz: 52 (10MHz), 104 (20MHz), 268 (50MHz)
· 30 kHz: 48 (20MHz),132 (50MHz), 272 (100MHz)

	TRS periodicity
	40ms

	TRS Symbols
	2, 4

	TRS frequency density
	3 

	Evaluation period
	40ms, 200ms 


· At least the following performance characteristics are to be provided for TUE-RX:
· TUE-RX error CDFs for the serving cell
· 90%-tile of the TUE-RX errors for the serving cell
· In the above,
· TUE-RX error = abs(estimated TUE-RX – ideal TUE-RX ) (based on perfect channel and UE location knowledge).
Reuse the side conditions and the accuracy requirements respective to the serving cell defined in TR 38.133-10.1.25.2 for Rel-17 PDC RTT-based method. The single-cell UE Rx-Tx time difference measurement accuracy requirements with PRS are 
Table 3 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+d]
	-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+d]
	
	≥[52]
	
	≥[1]
	Note 6
	Note 6
	Note 6

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

	± [57+d]
	
	≥[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+d]
	
	≥[48]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [15+d]
	
	≥[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: d is a margin for group delay calibration error, etc. and its value is FFS.




Table 4 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+d]
	-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+d]
	
	≥[52]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

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

	± [87+d]
	
	≥[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+d]
	
	≥[48]
	
	≥[1]
	NOTE 6
	NOTE 6
	NOTE 6

	± [44+d]
	
	≥[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: d is a margin for group delay calibration error, etc. and its value is FFS.



Reuse the test case of cell 1 defined in TR 38.133 – A.6.7.15 for the single-cell UE Rx-Tx time difference measurement accuracy requirements for Rel-17 PDC RTT-based method. 
Reuse the existing side conditions and the serving cell gNB Rx-Tx time difference measurement accuracy requirements in TR 38.133 - 13.2.2 for Rel-17 PDC RTT method. The single-cell gNB Rx-Tx time difference measurement accuracy requirements based on SRS are  
Table 5 gNB Rx-Tx time difference absolute accuracy in FR1 for gNB type 1-C, 1-H and 1-O
	Accuracy
	SRS Ês/Iot
	SCS
	SRS bandwidth range

	Unit: Tc
	Unit: dB
	Unit: kHz
	Unit: RB

	122
	≥ +3
	15
	24 ≤ BW ≤ 40

	62
	
	
	 44 ≤ BW ≤ 84

	32
	
	
	 88 ≤ BW ≤ 168

	16
	
	
	176 ≤ BW

	32
	≥ +3
	30
	 48 ≤ BW ≤ 84

	17
	
	
	 88 ≤ BW ≤ 168

	9
	
	
	176 ≤ BW



For Rel-17 single-cell PDC UE Rx-Tx report for both TRS based method or PRS based method, in case gNB side PD estimation is supported, the UE Rx-Tx measurement report value range should only be positive and designed for the maximum supported distance to the serving cell.
For Rel-17 single-cell PDC gNB Rx-Tx report, in case UE side PD estimation is supported, the gNB Rx-Tx measurement report value range can be negative and positive. A smaller range, e.g. equivalent to cyclic prefix length, should be sufficient since UL subframe transmissions received in gNB are time aligned with DL subframe.
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