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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements

Note that the updated work plan can be found in R1-2508470Work plan for NR NTN Phase 4  THALES

2.1.1.1 Decisions during RAN1#122bis

Agreement:
For the evaluation of GNSS resilient NR-NTN operation, consider the following assumptions:
· For scenario 1 and 2
· The following time/frequency differences should be evaluated:
· The differential one-way delay (in µs) as calculated between the largest UE-Sat delay and smallest UE sat delay within the uncertainty area.
· For UL performance evaluation 2 times differential one-way delay should be considered.
· The differential one-way Doppler/frequency offset (in ppm) is calculated between the largest UE-sat Doppler/frequency offset and smallest UE-sat Doppler/frequency offset within the uncertainty area.
· For UL performance evaluation, scaled one-way differential Doppler/frequency offset to determine UL differential Doppler/frequency offset should be considered. Scaling factor should be reported.

Agreement:
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:
RAN1 to assess the impacts on connected mode during NR NTN GNSS-resilient operation, including at least:
· Impact on signalling overhead.

Agreement:
In RAN1#123, based on the following alternatives representing two calculation methodologies, select a calculation methodology with potential adjustments, including correction of equations:
Alt 1:
For the calculation of the differential one-way delay and the differential one-way Doppler/frequency offset the following could be considered:
Geometry model and equations could be considered. For the variables in the equations, refer to Figure below.
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AI 生成的内容可能不正确。]
Note 1: UE is at same height  as the reference point.
Note 2: For the purpose of evaluation, fixed size of uncertainty area is used within the whole satellite coverage footprint is a baseline. Other size of uncertainty area is not precluded.
FFS : Whether the minimum elevation is at farthest w.r.t satellite point of the uncertainty area or at the center of the uncertainty area
FFS: How to take into account the UE altitude uncertainty.

Alt 2:
For the calculation of one-way differential delay and one-way differential Doppler, the following geometry model is considered. For the variables in the equations, refer to Figure-X.

Considering satellite location at 
One-way delay between a point  and satellite:

One-way Doppler between  and satellite (assuming satellite is moving along  with speed  and UE moving along  with speed 
+ 

Let  be the location uncertainty area. 
Differential one-way delay = 
Differential one-way doppler = 

For evaluation purpose,  can be a circle on surface of earth (height can be considered optionally), placed such that the furthest point in the uncertainty area can view the satellite at an elevation angle  and is located at an azimuth angle  from the orbital plane (x-y plane). 
Note: Assume satellite and UE moves parallel to the x-y plane.  is the vector inner product,  is the vector magnitude.  
[image: ]


2.1.1.2 Decisions during RAN1#123

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.

Working assumption:
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: 

Scaling factor = 2* / 
 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. 


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
	16.41
	69
	0.39
	66.67
	15.63

	B3
	30
	139
	8.20
	69
	0.33
	33.33
	7.55

	B3
	60
	139
	4.10
	69
	0.11
	16.67
	3.87

	B3
	120
	139
	2.05
	69
	0.11
	8.33
	1.82

	B4
	15
	139
	30.47
	69
	0.39
	66.67
	29.69

	B4
	30
	139
	15.23
	69
	0.33
	33.33
	14.58

	B4
	60
	139
	7.62
	69
	0.11
	16.67
	7.39

	B4
	120
	139
	3.81
	69
	0.11
	8.33
	3.58

	C0
	15
	139
	40.36
	69
	0.39
	66.67
	39.58

	C0
	30
	139
	20.18
	69
	0.33
	33.33
	19.52

	C0
	60
	139
	10.09
	69
	0.11
	16.67
	9.87

	C0
	120
	139
	5.05
	69
	0.11
	8.33
	4.82

	C2
	15
	139
	66.67
	69
	0.39
	66.67
	65.89

	C2
	30
	139
	33.33
	69
	0.33
	33.33
	32.67

	C2
	60
	139
	16.67
	69
	0.11
	16.67
	16.45

	C2
	120
	139
	8.33
	69
	0.11
	8.33
	8.11




Working assumption
Theoretical differential Doppler limits for long PRACH preamble formats considered for the study are given in the following table:
	Preamble format
	Set
	ΔfRA [Hz]
	γ
	fe [ppm]
	fc,UL [GHz]
	fc,DL [GHz]
	scaling factor
	Differential one-way Doppler limit [ppm]
	Differential round trip Doppler limit in UL [kHz]

	0,1,2
	unrestricted
	1250
	0
	0.1
	2
	2
	2.0
	0.21
	0.85

	0,1,2
	type A
	1250
	1
	0.1
	2
	2
	2.0
	0.53
	2.1

	0,1,2
	type A
	1250
	2
	0.1
	2
	2
	2.0
	0.84
	3.35

	0,1,2
	type B
	1250
	3
	0.1
	2
	2
	2.0
	1.15
	4.6

	0,1,2
	type B
	1250
	4
	0.1
	2
	2
	2.0
	1.46
	5.85

	3
	unrestricted
	5000
	0
	0.1
	2
	2
	2.0
	1.15
	4.6

	3
	type A
	5000
	1
	0.1
	2
	2
	2.0
	2.40
	9.6

	3
	type A
	5000
	2
	0.1
	2
	2
	2.0
	3.65
	14.6

	3
	type B
	5000
	3
	0.1
	2
	2
	2.0
	4.90
	19.6

	3
	type B
	5000
	4
	0.1
	2
	2
	2.0
	6.15
	24.6



Theoretical differential Doppler limits for short PRACH preamble formats considered for the study are given in the following table:

	Preamble format
	SCS
	ΔfRA [Hz]
	γ
	fe [ppm]
	fc,UL [GHz]
	fc,DL [GHz]
	scaling factor
	Differential one-way Doppler limit [ppm]
	Differential round trip Doppler limit in UL [kHz]

	all short formats
	15
	15000
	0
	0.1
	2
	2
	2.0
	3.65
	14.6

	
	30
	30000
	0
	0.1
	2
	2
	2.0
	7.40
	29.6

	
	60
	60000
	0
	0.1
	30
	20
	2.5
	1.08
	54

	
	120
	120000
	0
	0.1
	30
	20
	2.5
	2.28
	114




Agreement:
For the evaluation of GNSS resilient NR-NTN operation, consider the following solutions at least for initial access procedure at least to increase PRACH tolerance and/or reducing time/frequency uncertainty:
· Solution 1A: Multiple PRACH transmissions (e.g. with different roots or different formats or with different time/frequency pre-compensation using multiple reference locations within the uncertainty area) using existing PRACH formats
· Solution 1B: New PRACH restricted sets.
· Solution 1C: Single PRACH transmission with multiple TAC/FAC commands in single/multiple RAR MAC PDU scheduling multiple msg3 with different TA/FA.
· Solution 1D: Signalling enhancements for Msg2/Msg4 (e.g. enhanced TA command, frequency adjustment command, reference point adjustment command).
· Solution 1E: configuration/selection of a set of existing PRACH root for a Single PRACH transmission.
· Solution 1F: PRACH transmission using TA margin indicated by Network and RO masking.
· Solution 1G: Adaptation of PRACH configuration.
· Solution 2A: Single/multi-satellite DL-TDOA based on current specifications.
· Solution 2B: Multiple random access attempts based on different time/frequency pre-compensation hypotheses (e.g. based on multiple reference points within the uncertainty area)
· Solution 2C: Solutions based on broadcasting DL timestamp(s).
· Solution 2D: UE side time/frequency pre-compensation based on reference location or TA/Doppler compensation information provided by gNB.
· Solution 2E: service link time/frequency pre-compensation based on last acquired GNSS position
· Solution 2F: UE side time/frequency pre-compensation based on reference signal.
· Solution 3: Implementation-based techniques e.g. using a long enough PRACH processing window and multiple timing hypotheses for PRACH preamble reception with large max differential delay. 
Other Solutions are not precluded.
As part of the evaluation of the solutions above, at least the following aspects should be assessed:
· specification impact when relevant (including whether the solutions remain within the scope of the SID)
· performance, 
· applicability to different scenarios, 
· complexity, 
· Coexistence with legacy UEs
· the signalling overhead.

Agreement:
With respect solution 2A, for the evaluation of DL-only UE-based positioning method, using DL-TDOA, consider the following evaluation assumptions and parameters:
	Parameter
	Description/Value

	Satellite Orbit
	As per RAN1#122 agreement

	Satellite parameters
	As per RAN1#122 agreement

	Channel model/ Delay spread
	Based on section 6.7.2 of TR 38.811

	FR/Carrier frequency
	As per RAN1#122 agreement

	BW
	To be reported by companies.
Baseline: 10 MHz for FR1 and 50 MHz for FR2

	Subcarrier spacing
	15 kHz for FR1-NTN, 120 kHz for FR2-NTN

	Number of satellites in view
	Case 1: 1 Satellite
Case 2: At least 2 Satellites

	UE type
	As per RAN1#122 agreement

	Positioning signals
	DL-PRS

	Reference Signal Physical Structure and Resource Allocation (RE pattern)
	DL: Comb-2

	Number of symbols used per occasion
	6

	Number of DL-PRS occasions
	To be reported.

	Time window for measurement collection
	To be reported.

	UE speed
	As per RAN1#122 agreement

	UE minimum elevation angle
	For Case 1, as per RAN1#122 agreement. For Case 2, to be reported.

	Ue clock drift/error
	To be reported

	Performance metrics

	UE 2D as baseline.
3D can be reported by companies.
Residual UL timing and frequency error after applying pre-compensation based on positioning

	UE position estimation algorithme
	To be reported.




Agreement:
The skeleton for TR 38.742 proposed in R1-2508479 is endorsed in R1-2509611 with the following updates in red:
	[bookmark: _Toc214539323]4	Background and motivation
[bookmark: _Toc214539324]4.1	Review of previous NR-NTN releases
[bookmark: _Toc214539325]4.2	Needs for GNSS resilience NR NTN operation
[bookmark: _Toc214539326]4.3	Use cases and deployment scenarios
[bookmark: tsgNames][bookmark: _Toc214539327]5	Assumptions and study parameters
[bookmark: _Toc214539328]5.1         GNSS availability scenarios
[bookmark: _Toc214539329]5.2	System assumptions
[bookmark: _Toc214539330]5.3	Evaluation scenarios and parameters
[bookmark: _Toc214539331]6	Evaluation of impacts of GNSS temporary unavailability
[bookmark: _Toc214539332]6.1	Impact on synchronization in initial access
[bookmark: _Toc214539333]6.2	Impact on synchronization in connected mode
[bookmark: _Toc214539334]7	Evaluation of solutions for GNSS resilient NR-NTN
[bookmark: _Toc214539335]7.1	Potential solutions for initial access
7.1.1	Evaluation of solutions 
[bookmark: _Toc214539338]7.2	Potential solutions for RRC connected mode
7.2.1	Evaluation of solutions 


	[bookmark: _Toc213451367]8	Conclusions and recommendations
[bookmark: _Toc213451368]8.1	Summary of findings
[bookmark: _Toc213451369]8.2	Open issues and future work
[bookmark: _Toc213451370]8.3	Recommendations for normative work





Agreement:
To assess the impacts on connected mode during NR-NTN GNSS-resilient operation, evaluate the signalling overhead for a UE in RRC Connected mode under the following assumptions:

	Parameter
	Description/Value

	Satellite Orbit
	As per RAN1#122 agreement

	Satellite parameters
	As per RAN1#122 agreement

	Cell type
	Quasi-Earth Fixed cell
· Moving cell may be considered and reported.

	Range of elevation angle 
	Baseline: From 90 degree to minimum elevation angle.
Other values outside orbital plane to be reported. In this case, starting point is the highest elevation angle, and ending at the minimum elevation angle.


	UE pre-compensation of RTT/Doppler on the service link
	Case 1: At least for Scenario 1, based on assistance information provided by the Network
Case 2: For Scenario 2, based on at least the last known UE location
Details to be reported.

Other pre-compensation methods can be reported by companies.

	Duty cycle
	Baseline: Continuous UL transmission every slot
Other approaches if used, to be reported.

	UE speed
	Baseline: 3 km/h
To be reported

	Timing tolerance when connected  (Note 1)
	
To be reported

	Frequency tolerance when connected  (Note 1) 
	To be reported

	Initial timing error
	Baseline: 0
To be reported

	Initial frequency error
	Baseline: 0
To be reported

	Other
	To be reported
Note: Details of deriving UL timing and frequency error at gNB to be reported.

	Performance metrics
	Minimum period between two consecutive adjustment commands (in seconds)
Maximum period between two consecutive adjustment commands (in seconds)
Average number of adjustment commands per second
Average number of times frequency error exceeds tolerance limit per second
Average number of times timing error exceeds tolerance limit per second
Other metrics may be considered and reported.

	Note 1: A timing and/or frequency correction is issued if the timing and frequency error exceeds tolerance limits  and , respectively.




Conclusion:
A Post-meeting Email discussion for Rel-20 NR-NTN is assigned for the following tasks:
· Collection of companies evaluation results for PRACH performance. 
· Note: The spreadsheet for PRACH performance evaluation embedded in R1-2509609 is used to collect companies’ results.
· Endorsement of a template for collection of results for Connected mode. 
Duration of Email discussion: 2nd to 4th of February 2026.
Moderator: THALES (Mohamed)






2.1.2	Remaining Open issues
Consolidate evaluation results.
Evaluate potential solutions for NR-NTN resilience to GNSS unavailability and degradation
Identify impact on physical layer procedures 
Identify and assess backward compatible issues with legacy NTN capable UEs
2.2	RAN4
2.2.1	Agreements
None
2.2.1.1 Decisions during RAN4#116bis
None

2.2.1.2 Decisions during RAN4#117
None

2.2.2	Remaining Open issues
Assess potential impact on RRM specifications related to initial access and connected mode procedures for NR-NTN.

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SA2
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
-
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