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1 Introduction
During the NR-NTN Study Item (SI), the impact of NTN on the idle mode procedures have been discussed. It was recommended in TR 38.821 [1] that different improvements might be needed for efficient idle/inactive mode mobility in NR-NTN. The below highlights the major RAN1 and RAN2 recommendations for idle mode mobility in NR-NTN.
Major Recommendations from RAN2 on Idle/Inactive mode operations in NR-NTN: 
	The following control plane procedures enhancements should be specified in [1]
Idle mode: 
· Definition of additional assistance information for cell selection/reselection (e.g. using UE location information, satellite Ephemeris information)
· Use earth-fixed tracking area to avoid frequent TAU
· NTN cell specific information in SIB




From RAN2 #116-e [2], the agreements related to AI 8.10.3.2 are at below:
	Agreements via email - from offline 103:
· RAN2 will decide which option to choose for NTN assistance information for SMTC/MG once SA3 feedback on user consent is received. 
· If propagation delay based UE assistance information for NTN SMTC is agreed, it is defined in the form of propagation delay difference. 
· RAN2 assumes FL delay is known to and compensated by the network. RAN2 also assumes the UE needs to have neighbour cell ephemeris for the propagation delay estimation.
· In NW-based SMTC solution the UE is not allowed to apply shifts to configured SMTCs. 
· Measurement gap related aspects for Rel-17 NTN will be addressed in Rel-17 NTN WI. Coordination and avoiding overlap with other WIs and WGs is recommended.
· RAN2 will reuse at least the SMTC agreements made for UE assistance information reporting also in the area of measurement gaps for NTN




From RAN1 #107-e [3], the agreements related to AI 8.10.3.2 are at below:
	Agreements online: 
Agreement
The serving satellite ephemeris and common TA related parameters are signalled in the same SIB message and have the same epoch time.

Agreement
A single validity duration for both serving satellite ephemeris and common TA related parameters is broadcast on the SIB.

Agreement
Confirm the working assumption made at RAN1#106-bis-e on serving satellite ephemeris bit allocations for LEO/MEO/GEO based non-terrestrial access network:
· Support serving satellite ephemeris format bit allocations for LEO/MEO/GEO based non-terrestrial access network:
· Position and velocity state vector ephemeris format is 17 bytes payload. 
· The field size for position (m) is 78 bits
· Position range is driven by GEO : +/- 42 200 km
· The quantization step is 1.3m for position
· The field size for velocity (m/s) is 54 bits
· Velocity range is driven by LEO@600 km: +/- 8000 m/s
· The quantization step is 0.06 m/s for Velocity
· Orbital parameter ephemeris format 18 byte payload
· Semi-major axis α (m) is 33 bits
· Range: [6500, 43000]km
· Eccentricity e is 19 bits
· Range: ≤ 0.015
· Argument of periapsis ω (rad) is 24 bits
· Range: [0, 2π]
· Longitude of ascending node (Ω rad) is 21 bits
· Range: [0, 2π]
· Inclination i (rad) is 20 bits
· Range: [- π/2 , + π/2]
· Mean anomaly M (rad) at epoch time to is 24 bits
· Range: [0, 2π]







[bookmark: _Hlk53753240]In this contribution, we provide recommendations for satellite ephemeris in idle/inactive mode operations.
2 Discussion
2.1 System Information
RAN1’s agreed that the serving satellite’s ephemeris should include position, velocity state vector and orbital parameters.  Serving satellite ephemeris format bit allocations in [3] for LEO/MEO/GEO based non-terrestrial access networks are supported. 
Observation 1: RAN1 supports the position, velocity state vectors and orbital parameters in the ephemeris. Ephemeris options can be used for different cases. 
We have the following proposal:
[bookmark: _Hlk92617205]Proposal 1: State vector and orbital parameters included in system information as part of ephemeris can be individually configured to be enabled or disabled.
The power constraints of UEs become more critical with ephemeris update periodicity. Too frequent ephemeris updates can consume UE power unnecessarily.  
Observation 2: A high number of SIB ephemeris update needs more frequent system information modifications. 
We have the following proposal:
Proposal 2: SIB ephemeris update can be triggered with defined fields in state vector and/or orbital parameters of ephemeris  although, a change on these parameters does not always imply a SIB update.
Position and velocity state vectors and orbital parameters can need different update times. 
Observation 3: Ephemeris parameters can have different validity duration requirements. Two different mechanisms can address both slowly and quickly changing parameters in the satellite ephemeris.
We have the following proposal:
Proposal 3: We should use different SIB trigger duration for slowly and quickly varying parameters of position and velocity state vectors or orbital ones. We need to minimize the power consumption of UEs by using different maximum validity times of the satellite ephemeris without having acquired new satellite ephemeris.

3 Conclusion
In this contribution, we provide our views related to satellite ephemeris to decrease the power consumption of UEs and system information loads. We support the minimum changes in UE behaviour and 3GPP technical specifications. Our observations and proposals are shared below:

Observation 1: RAN1 supports the position, velocity state vectors and orbital parameters in the ephemeris. Ephemeris options can be used for different cases. 
Observation 2: A high number of SIB ephemeris update needs more frequent system information modifications.
Observation 3: Ephemeris parameters can have different validity duration requirements. Two different mechanisms can address both slowly and quickly changing parameters in the satellite ephemeris.
We have the following proposal:
Proposal 1: State vector and orbital parameters included in system information as part of ephemeris can be individually configured to be enabled or disabled.
Proposal 2: SIB ephemeris update can be triggered with defined fields in state vector and/or orbital parameters of ephemeris although, a change on these parameters does not always imply a SIB update.
Proposal 3: We should use different SIB trigger duration for slowly and quickly varying parameters of position and velocity state vectors or orbital ones. We need to minimize the power consumption of UEs by using different maximum validity times of  the satellite ephemeris without having acquired new satellite ephemeris.
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