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Introduction
In last meeting 3GPP TSG RAN WG4 Meeting #109, the issues in the objective of ‘NR-NTN deployment in above 10 GHz’ were collected in WF [1].
In this contribution, we herein present our views and proposals on the remaining issues.
Discussion
Issue 2-4: RRC Re-establishment
	Agreement:
· For type 1 UE
· Inter-satellite RRC re-establishment: No RRC re-establishment requirements
· For type 1 UE: 
· Intra-satellite RRC re-establishment: Define RRC re-establishment requirement, and the requirement is the same as the existing FR1 NTN requirements (6.2C.1). And the requirement applies when the UE is not configured with inter-satellite measurement.
· FFS whether exception case need to be considered 
· For type 2 UE
· Intra-satellite RRC re-establishment
· Define RRC re-establishment requirement, and the requirement is the same as the existing FR1 NTN requirements (6.2C.1). And the requirement applies when the UE is not configured with inter-satellite measurement.
· FFS whether exception case need to be considered 
· Inter-satellite RRC re-establishment
· No RRC re-establishment requirements




The exception case herein is the case that the UE conducts RRC re-establishment procedure on the source satellite/cell when the UE fails to complete blind HO to the target satellite/cell. We’re open to the case since it may happen in practice. Anyhow, if it is agreed to go ahead to support it, it shall be noted that the statement ‘Treestablish_delay seconds from the moment it detects a loss in RRC connection’ shall contain the steering time.
Proposal 1: We’s open to consider the exception case in blind handover. If it is taken into account, the statement ‘Treestablish_delay seconds from the moment it detects a loss in RRC connection’ in RRC re-establishment requirement shall be updated to contain the steering time.

Issue 2-7: Measurement gap
	Agreement:
· Companies are encouraged to discuss the per FR and per gap pattern capability aspects. 



In last meeting, companies converged to the common understanding the capability directly means neither ‘parallel/simultaneous measurement’ nor ‘inter-satellite measurement.’ Another agreement in earlier meeting is that FR2 MG patterns are used for NTN in bands above 10 GHz. That may be the reason that at the least one companies proposed to use per FR gap in above 10GHz. However, considering that the UE operating over 10GHz in NTN apparently hasn’t possibility to manager other FR, e.g., FR1, there are no adverse effects from the MG being defined according to the per UE gap. 
Proposal 2: Define MG in above 10GHz as Per UE gap.

Issue 2-12: Measurement accuracy
Based on the summary of proposals in last meeting, we understand the issue is that the legacy accuracy covers gain difference. Such that we’re open to removing RF margin taking gain difference in different RX beam into account in requirements on relative accuracy.
Proposal 3: We’re open to removing RF margin for different RX beams in the relative accuracy, the UE above 10GHz may not need it, i.e., relative accuracy can be tightened. 

[bookmark: _Hlk147841552]Issue 2-13: UE capability
	FFS
· The following UE capabilities introduced in Rel-17 NR NTN are not applicable for NR NTN band above 10GHz:
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17
· Note: Support of simultaneously measurements on target cells belonging to different NGSO satellites within a SMTC
· parallelMeasurementWithoutRestriction-r17 are not applicable
· Note: Support of measurements on cells belonging to different satellite as the serving cell in parallel with normal operation (i.e. data/control transmission and/or reception, and L1 measurements) of serving cell without scheduling restrictions. The feature is applicable only when the serving satellite is NGSO. If the serving cell belongs to GSO satellite, the scheduling restriction is not applied on the premise that a mixed type of satellites on the same frequency layer is not supported in this release (Rel-17).
· parallelSMTC-r17
· Note: Support of measurements on target cells belonging to 4 SMTC-s on a single frequency carrier
· Note: As per RP-232694 approved in RAN#101, inter-satellite measurements are not assumed in Rel-18.
· maxNumber-LEO-SatellitesPerCarrier-r17
· Note: On serving carrier, it indicates the number of target LEO satellites the UE can monitor per carrier including serving satellite
· Note: On non-serving carrier, it indicates the number of target LEO satellites the UE can monitor per carrier.
· Note: As per RP-232694 approved in RAN#101, inter-satellite measurements are not assumed in Rel-18.
· TBD on [parallelMeasurementGap-r17]
· Note: Support of 2 measurement gaps
· Note: the capability directly means neither ‘parallel/simultaneous measurement’ nor ‘inter-satellite measurement.’



Given the current requirements to UE above 10GHz, there’s use case/scenario to apply the measurement features corresponding to the listed capabilities.
Proposal 4: Agree to not apply those capabilities in above 10GHz, including no apply [parallelMeasurementGap-r17].
Issue 1-6: Te_NTN for 60kHz and 120kHz
In Ad-hoc minutes from RAN4#109 [2] we have the following agreement and open issue:
	…
2.1	Topic #1: UL timing requirements in bands above 10 GHz
Issue 1-6: Te_NTN for 60kHz and 120kHz
…
Agreement: 
· UL 60kHz SCS: 13 Ts for all cases with 120kHz/240kHz SSB  
· UL 120kHz SCS: 
· Case 1 and case 2: 7.5 Ts
· FFS for the applicable side condition on case 2
· Case 3: Higher than 7.5 Ts, FFS for the exact value 

…


 
Furthermore in endorsed big CR [3] there are the corresponding editor’s notes:
	…
[bookmark: _Hlk156826222]Table 7.1C.2-2: Te_NTN Timing Error Limit for fixed VSAT is served by GSO and fixed VSAT is served by NGSO
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	FR2-NTN
	120
	60
	13*64*Tc

	
	
	120
	7.5*64*Tc

	
	240
	60
	13*64*Tc

	
	
	120
	7.5*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]



Editor’s Note: FFS on the applicable side condition for fixed VSAT is served by NGSO



Table 7.1C.2-3: Te_NTN Timing Error Limit for mobile VSAT is served by GSO
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	FR2-NTN
	120
	60
	13*64*Tc

	
	
	120
	[Higher value than 7.5]*64*Tc

	
	240
	60
	13*64*Tc

	
	
	120
	[Higher value than 7.5]*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]



Editor’s Note: FFS on the definition or how to differentiate fixed VST and mobile VSAT
…



In relation to Issue 1-6: Te_NTN for 60kHz and 120kHz, we discuss and propose requirements for applicable side condition on case 2 and the requirements for case 3.
The agreed Te_NTN = 7.5*64 Tc Timing Error Limit for fixed VSAT served by GSO or NGSO was analysed in [4] in RAN4#109, Issue 1-6: Te_NTN for 60kHz and 120kHz:
Tg =  0.5*Tcp – (Td + Tp + Tr + Ta + Tf + Tm): an effective guard period in CP
· Tcp: a length of CP for the given SCS of UL channel/signal
· Td: UE downlink synchronization error for the given SCS of SSB (BW of PBCH DMRS, i.e. 20 PRBs)
· Tp = Tp,ue + Tp,sat: a round trip propagation delay estimation error due to UE position and satellite position estimation errors
· Tp,ue: a round trip propagation delay estimation error due to [X]m of UE position error
· Tp,sat: a round trip propagation delay estimation error due to [Y]m of satellite position estimation error
· Tr: TAC resolution error (from TS38.213)
· Ta: TA adjustment accuracy error (from Table 7.3.2.2-1 of TS38.133)
· Tf: an accumulated timing drift over 160ms due to a frequency offset of 0.1ppm
· Tm: a margin needed at gNB receiver to accommodate any additional impairments if needed.
· If a non-zero value is assumed in the proposal for Tm, the source of the impairments shall be provided too.
We want Tg > 0. This means that we get:
0.5*Tcp – (Td + Tp + Tr + Ta + Tf + Tm) > 0

To start the analysis, we allocate all the UL time uncertainty budget to the UE side to maximize the allowed UE position uncertainties, Tp. We get:
Tp < 0.5*Tcp – (Td + Tr + Ta + Tf + Tm) 

For SSB SCS  kHz and UL SCS   kHz we get:
	120/120
	
	
	
	
	
	
	
	

	Tcp
	Td
	Tr
	Ta
	Tf
	Tm
	Tp
	
	Te

	18,00
	0,53
	1,00
	0,50
	0,49
	0,00
	6,48
	
	7,50

	
	
	
	
	
	
	
	
	

	240/120
	
	
	
	
	
	
	
	

	Tcp
	Td
	Tr
	Ta
	Tf
	Tm
	Tp
	
	Te

	18,00
	0,27
	1,00
	0,50
	0,49
	0,00
	6,74
	
	7,50



where we put: Te = Td + Tf + Tp.
[bookmark: _Hlk157525069]Observation 2: For UL SCS = 120 kHz, a UE with zero implementation margin when it comes to Te requirement has to have a total round trip error allowance of 6.5 to 6.7 Ts, which corresponds to a total position error of 32 to 33 m to distribute among satellite and UE. The Te value = 7.5 Ts. 
From observation 2 in [4] we get that the total round trip error allowance of 6.5 to 6.7 Ts ≈ 0.22 µs. 
In RAN1 preparation for rel-17 NTN we got from [5]:
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[bookmark: _Ref83896238]Figure 11: 99th percentile feeder + service link RTT approximation error with closed-loop TA control with 100 ms TAC interval.

From Figure 11 in [5] we can deduce an Ephemeris + common delay parameter update period of 17 seconds if we use 2nd order (quantized curve, solid black line) and for a 99th percentile RTT error total round trip error allowance of 6.5 to 6.7 Ts ≈ 0.22 µs.
Proposal 5: The applicable side condition for fixed VSAT is served by NGSO is Ephemeris + common delay parameter update period of 17 seconds.
Finally, regarding the issue of “UL 120kHz SCS: Higher than 7.5 Ts, FFS for the exact value”. The cases are defined as:
	
	GSO
	LEO

	Stationary UE (VSAT)
	Case 1:
	Case 2:

	Mobile UE
	Case 3:
	NA


 
This means that case 3 is Mobile UE and satellite is in GSO. The satellite term of the error budget is minimal and one can allocate almost all of the error budget to the UE position error. From observation 2 in [4] we know that this corresponds to a total position error of 32 to 33 m to distribute among satellite and UE. 
Accuracy of the position of a Geostationary Spacecraft depends on the method of orbit determination. Under best conditions the Geostationary Spacecraft’s position can be determined with an accuracy in the order of meters. Sub meter level is also possible with good mathematical modeling and precise ranging data.
Observation 1: For case 3 (mobile UE and satellite is in GSO), the satellite term of the error budget is minimal and one can allocate almost all of the error budget of 32-33 m to the UE position error.
A UE position error of 30 meters is still reasonable and then the Te value = 7.5 Ts, also for case 3.
Proposal 6: Te value = 7.5 Ts, also for case 3, assuming 30 m of allowed UE position error.
Conclusion
Proposal 1: We’s open to consider the exception case in blind handover. If it is taken into account, the statement ‘Treestablish_delay seconds from the moment it detects a loss in RRC connection’ in RRC re-establishment requirement shall be updated to contain the steering time.
Proposal 2: Define MG in above 10GHz as Per UE gap.
Proposal 3: We’re open to removing RF margin for different RX beams in the relative accuracy, the UE above 10GHz may not need it, i.e., relative accuracy can be tightened. 
Proposal 4: Agree to not apply those capabilities in above 10GHz, including no apply [parallelMeasurementGap-r17]
Proposal 5: The applicable side condition for fixed VSAT is served by NGSO is Ephemeris + common delay parameter update period of 17 seconds.
Proposal 6: Te value = 7.5 Ts, also for case 3, assuming 30 m of allowed UE position error.
Observation 1: For case 3 (mobile UE and satellite is in GSO), the satellite term of the error budget is minimal and one can allocate almost all of the error budget of 32-33 m to the UE position error.
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