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Agreement:
For the calculation of one-way differential delay and one-way differential Doppler, adopt Alt2 in RAN1#112bis agreement with the following correction on the one-way Doppler:

Note: Earth’s rotational motion is neglected for LEO.

Agreement:
The inequation for the limit on differential roundtrip delay in the RAN#122bis Agreement (copied below), is not applicable for unrestricted set.
For unrestricted set PRACH tolerance is exceeded if    
min (, Sequence duration)   Differential RTT.
Agreement (RAN1#122bis):
For PRACH performance evaluation for existing PRACH preamble formats based on analytical characterization, adopt the following criteria:
· PRACH tolerance is exceeded if  
· min (, Sequence duration)   Differential RTT, where;
· Ncp is cyclic prefix duration
· max  is given by Tables 6.3.3.1-5, 6.3.3.1-6 and 6.3.3.1-7 of TS 38.211
· L is the ZC sequence length
·  is an additional timing error. 
· Companies to report how Te is derived. 
· Differential RTT is 2 time one-way delay.
· Note: the delay spread is neglected
· GP can be considered and reported for the case of consecutive RO.
· Or  (scaling factor*(Differential Doppler) +2* fe×fc) ≥  
· For restricted set A,  For restricted set B, . For non-restricted set, 
· Note: In practice, the detection performance degrades at frequency offsets exceeding 1 SCS and 2 SCS with restricted set A and B, respectively. 
· Othe values of  can be used and reported with justification
·  ppm
·  is the uplink carrier frequency
· Note: The scaling factor*Differential Doppler is equal to the UL differential Doppler/frequency offset.
· The same scaling factor as per the previous agreement is to be reported
Note: the above is applicable to single PRACH transmission.


Agreement:
For PRACH performance evaluation,  used for the limit on differential roundtrip delay determination is to be set according to TS 38.133, Table 7.1.2-1.

Agreement:
For UL performance evaluation, UL differential Doppler/frequency offset is calculated based on scaled DL one-way differential Doppler/frequency offset with the following scaling factor: 
.
 and   are the uplink and downlink carrier frequency respectively.

Agreement
For the study of GNSS resilient operation, for evaluation purposes, it is assumed that the UE pre-compensates RTT and Doppler on the service link for UL transmission. This may include, but not limited to:
· At least for Scenario 1, based on assistance information provided by the Network. 
· For Scenario 2, based on at least the last known UE location. 
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Working assumption
Capture in the TR 38.742 the following tables of differential one-way delay reflecting results obtained from multiple sources:
· Case a: the location uncertainty area is the area served by the cell or beam | case 1: within the orbital plane | 
· Set1- parameters
	
	
	Differential one-way delay (in µs)

	
	Orbit
	LEO600
	LEO1200
	GEO
	LEO600
	LEO1200
	GEO

	
	Band/Carrier Frequency
	S/2GHz
	S/2GHz
	S/2GHz
	Ka/30GHz
	Ka/30GHz
	Ka/30GHz

	
	Beam diameter (km)
	50
	90
	250
	20
	40
	110

	Elevation angle (°)
	12.5
	
	
	810.3
	
	
	357.4

	
	30
	143.3
	257.8
	
	57.6
	115.1
	

	
	90
	1.9
	3.3
	4.8
	0.3
	0.7
	0.9


· Set2- parameters
	
	
	Differential one-way delay (in µs)

	
	Orbit
	LEO600
	LEO1200
	GEO
	LEO600
	LEO1200
	GEO

	
	Band/Carrier Frequency
	S/2GHz
	S/2GHz
	S/2GHz
	Ka/30GHz
	Ka/30GHz
	Ka/30GHz

	
	Beam diameter (km)
	90
	190
	450
	50
	90
	280

	Elevation angle (°)
	12.5
	
	
	1451.9
	
	
	906.6

	
	30
	255.3
	535.3
	
	143.1
	257.1
	

	
	90
	6.1
	14.9
	15.5
	1.9
	3.3
	6.0


· Case a: the location uncertainty area is the area served by the cell or beam | case 2: at 90° with respect to orbital plane
· Set1- parameters
	
	
	Differential one-way delay (in µs)

	
	Orbit
	LEO600
	LEO1200
	GEO
	LEO600
	LEO1200
	GEO

	
	Band/Carrier Frequency
	S/2GHz
	S/2GHz
	S/2GHz
	Ka/30GHz
	Ka/30GHz
	Ka/30GHz

	
	Beam diameter (km)
	50
	90
	250
	20
	40
	110

	Elevation angle (°)
	12.5
	
	
	810.2
	
	
	357.4

	
	30
	142.9
	257.7
	
	57.5
	114.9
	

	
	90
	1.9
	3.3
	
	0.3
	0.7
	


· Set2- parameters
	
	
	Differential one-way delay (in µs)

	
	Orbit
	LEO600
	LEO1200
	GEO
	LEO600
	LEO1200
	GEO

	
	Band/Carrier Frequency
	S/2GHz
	S/2GHz
	S/2GHz
	Ka/30GHz
	Ka/30GHz
	Ka/30GHz

	
	Beam diameter (km)
	90
	190
	450
	50
	90
	280

	Elevation angle (°)
	12.5
	
	
	1451.8
	
	
	906.6

	
	30
	255.3
	535.2
	
	143.0
	257.0
	

	
	90
	6.1
	14.9
	
	1.9
	3.3
	


· Case b: the location uncertainty area is a circle of radius X km | case 1:  within the orbital plane.
	
	
	Differential one-way delay (in µs)

	
	Orbit
	LEO600
	LEO600
	LEO600
	LEO600
	LEO1200
	LEO1200
	LEO1200
	LEO1200
	GEO
	GEO
	GEO
	GEO

	
	X (km)
	1
	5
	10
	25
	1
	5
	10
	25
	1
	5
	10
	25

	Elevation angle (°)
	12.5
	
	
	
	
	
	
	
	
	6.515  
	32.554  
	65.106  
	162.779  

	
	30
	5.8  
	28.8  
	57.6  
	143.2  
	5.8  
	28.8  
	57.646  
	143.603  
	
	
	
	

	
	90
	0.0  
	0.1  
	0.3  
	1.8  
	0.0 
	0.0  
	0.1  
	0.9  
	0.0  
	0.0  
	0.0  
	0.2  


· Case b: the location uncertainty area is a circle of radius X km |  case 2: at 90° with respect to orbital plane
	
	
	Differential one-way delay (in µs)

	
	Orbit
	LEO600
	LEO600
	LEO600
	LEO600
	LEO1200
	LEO1200
	LEO1200
	LEO1200
	GEO
	GEO
	GEO
	GEO

	
	X (km)
	1
	5
	10
	25
	1
	5
	10
	25
	1
	5
	10
	25

	Elevation angle (°)
	12.5
	
	
	
	
	
	
	
	
	6.5
	32.5
	65.1
	162.8

	
	30
	5.8
	28.8
	57.5
	142.9
	5.8
	28.8
	57.6
	143.3
	
	
	
	

	
	90
	0.003
	0.1
	0.3
	1.9
	0.0
	0.0
	0.2
	1.0
	0.0
	0.0
	0.0
	0.2



Note: For the above results, UE altitude of 0 km is assumed.
Note: These values do not take into account UE altitude uncertainty.
Note: For the above results for Set1/2 parameters, it is assumed that the area served by the cell or beam (corresponding to the nadir beam size as defined in 38.821) is fixed within the satellite coverage. 


Working assumption
Capture in the TR 38.742 the following tables of differential one-way Doppler reflecting results obtained from multiple sources:
· Case a: the location uncertainty area is the area served by the cell or beam | case 1: within the orbital plane | 
· Set1- parameters
	
	
	Differential one-way Doppler (ppm)

	
	Orbit
	LEO600
	LEO1200
	GEO
	LEO600
	LEO1200
	GEO

	
	Band/Carrier Frequency
	S/2GHz
	S/2GHz
	S/2GHz
	Ka/30GHz
	Ka/30GHz
	Ka/30GHz

	
	Beam diameter (km)
	50
	90
	250
	20
	40
	110

	Elevation angle (°)
	12.5
	
	
	0.011
	
	
	0.005

	
	30
	0.371
	0.390
	
	0.146
	0.168
	

	
	90
	2.112
	1.843
	0.046
	0.848
	0.767
	0.020


· Set2- parameters
	
	
	Differential one-way Doppler (ppm)

	
	Orbit
	LEO600
	LEO1200
	GEO
	LEO600
	LEO1200
	GEO

	
	Band/Carrier Frequency
	S/2GHz
	S/2GHz
	S/2GHz
	Ka/30GHz
	Ka/30GHz
	Ka/30GHz

	
	Beam diameter (km)
	90
	190
	450
	50
	90
	280

	Elevation angle (°)
	12.5
	
	
	0.023
	
	
	0.012

	
	30
	0.754
	0.921
	
	0.410
	0.425
	

	
	90
	3.790
	3.861
	0.102
	2.118
	1.843
	0.052


· Case a: the location uncertainty area is the area served by the cell or beam | case 2: at 90° with respect to orbital plane
· Set1- parameters
	
	
	Differential one-way Doppler (ppm)

	
	Orbit
	LEO600
	LEO1200
	GEO
	LEO600
	LEO1200
	GEO

	
	Band/Carrier Frequency
	S/2GHz
	S/2GHz
	S/2GHz
	Ka/30GHz
	Ka/30GHz
	Ka/30GHz

	
	Beam diameter (km)
	50
	90
	250
	20
	40
	110

	Elevation angle (°)
	12.5
	
	
	0.041
	
	
	0.024

	
	30
	1.212
	1.125
	
	0.497
	0.514
	

	
	90
	2.100
	1.805
	0.044
	0.855
	0.821
	0.024


· Set2- parameters
	
	
	Differential one-way Doppler (ppm)

	
	Orbit
	LEO600
	LEO1200
	GEO
	LEO600
	LEO1200
	GEO

	
	Band/Carrier Frequency
	S/2GHz
	S/2GHz
	S/2GHz
	Ka/30GHz
	Ka/30GHz
	Ka/30GHz

	
	Beam diameter (km)
	90
	190
	450
	50
	90
	280

	Elevation angle (°)
	12.5
	
	
	0.070
	
	
	0.054

	
	30
	2.191
	2.386
	
	1.224
	1.136
	

	
	90
	3.776
	3.799
	0.079
	2.138
	1.849
	0.062


· Case b: the location uncertainty area is a circle of radius X km | case 1:  within the orbital plane.
	
	
	Differential one-way Doppler (ppm)

	
	Orbit
	LEO600
	LEO600
	LEO600
	LEO600
	LEO1200
	LEO1200
	LEO1200
	LEO1200
	GEO
	GEO
	GEO
	GEO

	
	X (km)
	1
	5
	10
	25
	1
	5
	10
	25
	1
	5
	10
	25

	Elevation angle (°)
	12.5
	
	
	
	
	
	
	
	
	0.000  
	0.000  
	0.001  
	0.002  

	
	30
	0.015  
	0.075  
	0.150  
	0.387  
	0.009  
	0.043  
	0.086  
	0.219  
	
	
	
	

	
	90
	0.085  
	0.407  
	0.861  
	2.034  
	0.041  
	0.208  
	0.415  
	1.038  
	0.000  
	0.002  
	0.004  
	0.009  


· Case b: the location uncertainty area is a circle of radius X km |  case 2: at 90° with respect to orbital plane
	
	
	Differential one-way Doppler (ppm)

	
	Orbit
	LEO600
	LEO600
	LEO600
	LEO600
	LEO1200
	LEO1200
	LEO1200
	LEO1200
	GEO
	GEO
	GEO
	GEO

	
	X (km)
	1
	5
	10
	25
	1
	5
	10
	25
	1
	5
	10
	25

	Elevation angle (°)
	12.5
	
	
	
	
	
	
	
	
	0.001  
	0.002  
	0.003  
	0.007  

	
	30
	0.047  
	0.235  
	0.472  
	1.189  
	0.024  
	0.121  
	0.243  
	0.610  
	
	
	
	

	
	90
	0.084  
	0.421  
	0.841  
	2.102  
	0.040  
	0.202  
	0.404  
	1.010  
	
	
	
	


Note: The above results do not take into account the Earth rotation.
Note: These values are for UE speed of 3 km/h. 
Note: For the above results, UE altitude of 0 km is assumed.
Note: These values do not take into account UE altitude uncertainty.
Note: For the above results for Set1/2 parameters, it is assumed that the area served by the cell or beam (corresponding to the nadir beam size as defined in 38.821) is fixed within the satellite coverage. 


Working assumption
Differential roundtrip delay limits for long PRACH preamble formats considered for the study are given in the following table:
	Preamble format
	Set
	L
	Ncp [µs]
	MaxNcs
	Te  [µs]
	Sequence duration [µs]
	Differential roundtrip delay limit [µs]

	0
	Unrestricted
	839
	103,13
	419
	0,39
	800
	102,34

	0
	type A
	839
	103,13
	237
	0,39
	800
	102,34

	0
	type B
	839
	103,13
	137
	0,39
	800
	102,34

	1
	unrestricted
	839
	684,38
	419
	0,39
	800
	683,59

	1
	type A
	839
	684,38
	237
	0,39
	800
	225,20

	1
	type B
	839
	684,38
	137
	0,39
	800
	129,85

	2
	unrestricted
	839
	152,60
	419
	0,39
	800
	151,82

	2
	type A
	839
	152,60
	237
	0,39
	800
	151,82

	2
	type B
	839
	152,60
	137
	0,39
	800
	129,85

	3
	unrestricted
	839
	103,13
	419
	0,39
	200
	102,34

	3
	type A
	839
	103,13
	237
	0,39
	200
	55,71

	3
	type B
	839
	103,13
	137
	0,39
	200
	31,88


Differential roundtrip delay limits for short PRACH preamble formats considered for the study are given in the following table:
	Preamble format
	SCS
	L
	Ncp [µs]
	MaxNcs
	Te  [µs]
	Sequence duration [µs]
	Differential roundtrip delay limit [µs]

	A1
	15
	139
	9,38
	69
	0,39
	66,67
	8,59

	A1
	30
	139
	4,69
	69
	0,33
	33,33
	4,04

	A1
	60
	139
	2,34
	69
	0,11
	16,67
	2,12

	A1
	120
	139
	1,17
	69
	0,11
	8,33
	0,94

	A2
	15
	139
	18,75
	69
	0,39
	66,67
	17,97

	A2
	30
	139
	9,38
	69
	0,33
	33,33
	8,72

	A2
	60
	139
	4,69
	69
	0,11
	16,67
	4,46

	A2
	120
	139
	2,34
	69
	0,11
	8,33
	2,12

	A3
	15
	139
	28,13
	69
	0,39
	66,67
	27,34

	A3
	30
	139
	14,06
	69
	0,33
	33,33
	13,41

	A3
	60
	139
	7,03
	69
	0,11
	16,67
	6,80

	A3
	120
	139
	3,52
	69
	0,11
	8,33
	3,29

	B1
	15
	139
	7,03
	69
	0,39
	66,67
	6,25

	B1
	30
	139
	3,52
	69
	0,33
	33,33
	2,86

	B1
	60
	139
	1,76
	69
	0,11
	16,67
	1,53

	B1
	120
	139
	0,88
	69
	0,11
	8,33
	0,65

	B2
	15
	139
	11,72
	69
	0,39
	66,67
	10,94

	B2
	30
	139
	5,86
	69
	0,33
	33,33
	5,21

	B2
	60
	139
	2,93
	69
	0,11
	16,67
	2,70

	B2
	120
	139
	1,46
	69
	0,11
	8,33
	1,24

	B3
	15
	139
	11,72
	69
	0,39
	66,67
	10,94

	B3
	30
	139
	5,86
	69
	0,33
	33,33
	5,21

	B3
	60
	139
	2,93
	69
	0,11
	16,67
	2,70

	B3
	120
	139
	1,46
	69
	0,11
	8,33
	1,24

	C0
	15
	139
	16,41
	69
	0,39
	66,67
	15,63

	C0
	30
	139
	8,20
	69
	0,33
	33,33
	7,55

	C0
	60
	139
	4,10
	69
	0,11
	16,67
	3,87

	C0
	120
	139
	2,05
	69
	0,11
	8,33
	1,82

	C2
	15
	139
	66,67
	69
	0,39
	66,67
	32,31

	C2
	30
	139
	33,33
	69
	0,33
	33,33
	15,90

	C2
	60
	139
	16,67
	69
	0,11
	16,67
	8,05

	C2
	120
	139
	8,33
	69
	0,11
	8,33
	3,91
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