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1 Introduction

In RAN#88 e-meeting, the WI of “Solutions for NR to support non-terrestrial networks (NTN)”was approved and the following objectives were identified [1]:

In this contribution, we will discuss the control plane aspects for idle/inactive mode UE and provide some suggestions.
2 Discussion
2.1 Cell identification 
During the SI, the cell identification for satellite type was discussed and it brings the benefit for UE. For example, UE will selects the LEO if UE could recognize the satellite type according to the cell identification when the UE has low transmission power.
In email discussion [107#64][NTN] Cell Selection & reselection[2], the identification of NTN cell was discussed and some solutions were proposed for UE to recognize the NTN. We will analyze the solutions as following.
Table 1 The analysis for solutions for cell identification of NTN
	Solution 
	Pros 
	Cons

	Solution 1, PLMN, if TN and NTN have different PLMN, UE could recognize the NTN according to the PLMN, moreover, UE could differentiate the satellite type if the GEO and LEO have different PLMN.
	The solution can be done by the network operator implementation. 
	If NTN and TN have the same PLMN, the solution it doesn’t work. And it may need to extend the maximum number of PLMN identities.

	Solution 2, NTN specific SIB, according to the discussion during SI, the NTN specific SIB will be introduced for NTN, so UE can recognize the NTN by NTN specific SIB.


	It does not require the additional standard efforts since the NTN specific SIB will be introduced for other purpose. 
	UE couldn’t differentiate the satellite type (GEO or LEO) directly according to the NTN specific SIB.

	Solution 3, Satellite type indication in SIB, it was proposed that SIB include a satellite type indication and the UE could differentiate the satellite type according to the SIB.


	UE could recognize the network directly according to the cell type indication in SIB even if the different satellite type have the same PLMN.
	The additional indication for UE to recognize the satellite type will be introduced in SIB.


According to the above discussion, for solution 1, it requires the different PLMN for different network and it may need to extend the maximum number of PLMN identities. For solution 2, UE could recognize the NTN according to the scheduling information for NTN specific SIB in SIB1, however, if UE wants to differentiate the satellite type such as GEO or LEO, the UE may need to ephemeris information and it leads to UE more power consumption. For solution 3, it only requires the cell indication in SIB and UE could recognize the network directly according to the indication. 
Proposal 1: It is necessary to introduce the satellite type indication in SIB. 
2.2 Cell selection/reselection 
In the SI discussion, it concluded that ephemeris information and UE location information can be used to help UEs perform measurement and cell selection/reselection [3]. According to the UE location and ephemeris information, UE can know which cell is coming soon and will perform measurements for the selected incoming cell. However, only ephemeris information provided by gNB may be not enough. 
In terrestrial network, a UE can determine that it is at the edge of a cell due to the near-far effect which there is a clear difference in RSRP in the central of a cell compared to cell edge. For NTN, since the cell size is large and altitude between satellite and UE is very high, the difference of signal strength between two beams/cells in overlap region may be low. This may lead to difficultly to configure the proper parameters for S-criterion for cell reselection. Moreover, since the difference of RSRP/RSRQ between serving cell and neighbour cell is low when UE is in the overlap region. Considering the fast fading when UE is moving, the UE may repeatedly select/reselect between serving cell and neighbour cell. Therefore, besides satellite Ephemeris information, it is necessary to introduce additional assistance information for cell selection/reselection.
Considering the moving cell on earth, the max distance between UE and NTN gNB is R1 in the figure 1, when UE is in the edge of the cell. So the NTN gNB could provide the reference distance for UE to perform cell selection/reselection and the reference distance is smaller than the max distance between UE and NTN gNB, as shown in figure 1. When the distance between UE and NTN gNB is larger than the reference distance provide by the NTN, the UE can reselect to the neighbour cell if the S- criterion is satisfied by the neighbor. In figure 2, the R3 is larger than the reference distance of NTN gNB1 and UE3 reselect to the NTN gNB2. Then the R4 which is the distance between UE3 and NTN gNB2 is smaller than the reference distance provide by the NTN gNB2.  
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Figure 1 reference distance provide by NTN gNB

[image: image2.emf]NTN gNB2

UE1

NTN gNB1

UE2

R

2

UE3


Figure 2 UE

The NTN gNB should configure the proper reference distance since the NTN gNB has the network topology information. Base on this assuming, we think the the distance between UE3 and NTN gNB2 do not larger than the reference distance provide by the NTN gNB2 when the UE3 reselect to the NTN gNB2 from NTN gNB1.   
The reference distance also can represent the distance between the UE and the center of satellite beam footprint on earth. If so, the UE needs the elevation angle information. According to the elevation angle and distance between UE and satellite, UE could acquire the distance between the UE and the center of satellite beam footprint
Proposal 2: The reference distance could be provide to UE for cell selection/reselection.
3 Conclusions 
In this contribution, we have discussed the cell identification for satellite type and assistance information for cell selection/re-selection and provide the following proposals: 
Proposal 1: It is necessary to introduce the satellite type indication in SIB.
Proposal 2: The reference distance could be provide to UE for cell selection/reselection.
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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
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