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1. Introduction
As an outcome of R16 NTN SI, the following objectives are identified for further study in R17 NTN WID:
Idle mode: 
-Definition of additional assistance information for cell selection/reselection (e.g. using UE location information, satellite Ephemeris information)
-Definition of NTN (satellite/HAPS) cell specific information in SIB

In 3GPP TSG-RAN WG2 Meeting #111, there are a list of proposals for agreement:
(R2-2008213)
-Proposal 3.1: The network type (e.g. NTN) should be known to UE. FFS whether to achieve this in an implicit or explicit way.
-Proposal 4: The existing cell reselection priority configuration can be taken as a baseline in NTN. FFS on any further enhancement.
-Proposal 6: Postpone the discussion on whether to introduce a new SIB until we have more progress on the content of NTN specific system information.
(R2-2008187)
Proposal 1: Idle mode procedure in NR is the baseline in NTN idle mode procedure.
Proposal 2: Satellite ephemeris and UE location assisted cell selection and reselection should be introduced for NTN.
Proposal 5.1: The satellite ephemeris should be provided to UE.


2. Discussion
2.1 Cell selection Issue
The purpose of camping on a NTN cell in idle mode is as same as TN system, the details are:
a)	It enables the UE to receive system information from the PLMN.
b)	When registered and if the UE wishes to establish an RRC connection, it can do this by initially accessing the network on the control channel of the cell on which it is camped.
c)	If the PLMN receives a call for the registered UE, it knows (in most cases) the registration area of the cell in which the UE is camped. It can then send a "paging" message for the UE on control channels of all the cells in the registration area. The UE will then receive the paging message because it is tuned to the control channel of a cell in that registration area and the UE can respond on that control channel.
d)	It enables the UE to receive cell broadcast services.

Same as TN systems, cell selection is performed by one of the following two procedures:
a) Initial cell selection (no prior knowledge of which RF channels are NR frequencies)
- UE shall scan all RF channels in the NR NTN bands according to its capabilities to find a suitable cell.
- On each frequency band, the UE need only search for the strongest cell, except for operation with shared spectrum channel access where the UE may search for the next strongest cell(s).
b) Cell selection by leveraging stored information
Different with TN systems, UE has the ephemeris information and only need to scan limited number of RF channels which can shorten the RF channels scan time. 
-This procedure requires stored information of frequencies, ephemeris information and optionally also information on cell parameters from previously received measurement control information elements or from previously detected cells.
-Once the UE has found a suitable cell, the UE shall select it.
-If no suitable cell is found, the initial cell selection procedure in 1 shall be started.
Proposal 1: How to reduce the RF channels scan delay with the help of ephemeris information need to be specified.
2.2 Cell Reselection Issue
In TN network, cell reselection is performed based on RSRP or RSRQ. It is clear for UE to determine whether it is in the cell center or edge based on RSRP value. However, due to the long distance between satellite and the ground, there is only a small difference in signal strength between two beams. The measurement events should be designed carefully for a better performance. Also, due the the high speed of LEO satellites, the UE in the cell edge ping-pong between cells frequently, this challenge should be addressed carefully. 
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One way to solve the problem is adding a offset for the RSRP value of serving cells to increase the handover threshold as R-criteria, shown in below. By this way, the meaningless handover in the cell edge can be avoided. The service continuity of users can be improved. Due to the RSRP difference between cell center and edge, the range of RSRP offset need to be decided carefully. 
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[bookmark: translation_sen_id-3][bookmark: translation_sen_id-2][bookmark: translation_sen_id-1]The value of RSRP offset is predefined based on the mobility states of satellite and UEs. The classfication of mobility states relies on the number of cell reselections during time period T. In TN system, there are three mobility states, normal-mobility state, medium-mobility state and high-mobility state, which corresponding to different hysteresis values. However, due to the high speed of LEO satellites, almost all UEs belong to high-mobility state. The mobility states may need to be reclassified. 
Proposal 2: The classification of mobility states for cell reselection need to be discussed. 
2.3 Ephemeris Information in SIB
Satellite ephemeris information may be used to predict feeder link switchover occurrences, mobility management events (idle and connected mode), radio resource management, as well as pre/post compensation of common delay/Doppler shift/variation in NTN based NG-RAN. 
The ephemeris information follows Two-line Element Format (TLE) which is stored in each satellite. The TLE data format encodes a list of orbital elements of an Earth-orbiting object in two 70-column lines. The essential parts of ephemeris are orbital plane parameters and satellite level parameters.
In a satellite network, the orbits of all satellites are not independent, as several satellites typically share a common orbital plane. According to the definitions of orbital parameters, the first five parameters, i.e. semi-major axis, eccentricity, inclination, right ascension of the ascending node, argument of periapsis, are used to determine the elliptical orbit.There are always dozens or hundreds of orbits for each LEO satellite system, these orbits parameters can be pre-provisioned to UE SIMs as baseline ephemeris data. 
Generally, the orbits parameters are stable for the satellite systems. UEs can update the orbits parameters periodically or event triggered. The other two satellite level parameters, mean anomaly at reference time and ephemeris reference time can be defined in SIB. 
Proposal 3: UEs can update the orbits parameters periodically or event triggered.
The NTN SIB only need to send satellite level information related to mobility management, radio resource management and other issues. The other satellite information in TLE can be omitted or simplified for each satellite.   
The system information of the NTN may be different from TN and the several parts of SIBs need to be reconfiguration. Hence, the definition of ephemeris information in SIB could be discussed later.    
Proposal 4: Ephemeris information in NTN SIB could be simplified.  


3. Conclusion
In this contribution we discuss the issues of cell reselection and handover, and made the following proposals:
Proposal 1: How to reduce the RF channels scan delay with the help of ephemeris information need to be specified.
Proposal 2: The classification of mobility states for cell reselection need to be discussed. 
Proposal 3: UEs can update the orbits parameters periodically or event triggered.
Proposal 4:Ephemeris information in NTN SIB could be simplified.  
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