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Introduction
In the RAN#80 plenary meeting, a study item on Non-Terrestrial Network (NTN) was approved [1]. The objectives of the current SI are to evaluate solutions for the identified key impacts from the preceding SI and to study impact on RAN protocols/architecture. The objectives for layer 2 and above are:
	· Study the following aspects and identify related solutions if needed: Propagation delay: Identify timing requirements and solutions on layer 2 aspects, MAC, RLC, RRC, to support non-terrestrial network propagation delays considering FDD and TDD duplexing mode. This includes radio link management. [RAN2]
· Handover: Study and identify mobility requirements and necessary measurements that may be needed for handovers between some non-terrestrial space-borne vehicles (such as Non Geo stationary satellites) that move at much higher speed but over predictable paths [RAN2, RAN1]
· Architecture: Identify needs for the 5G’s Radio Access Network architecture to support non-terrestrial networks (e.g. handling of network identities) [RAN3]
· Paging: procedure adaptations in case of moving satellite foot prints or cells
Note:
· This new study item does not address regulatory issues.


In RAN2#105 meeting, more agreements were made [2]:
Agreements:
=>	The observations will be captured in the TR.  The rapporteur will capture this in the TR.
=>	UE location and satellite ephemeris information would be beneficial.  
=>	The TR will capture the characteristic of the measurement variations in satellite systems 
=>	NTN specific aspects related CHO can be studied in the RAN2#106 meeting.

In this document, we’d like to discuss UE mobility issues in idle mode.
Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the current specification of NR, Idle mode UE mobility behaviors are mainly specified in TS38.304 [3].  Cell selection/reselection procedure is triggered by UE itself based on necessary UE measurement.
Observation 1: Idle mode UE mobility is triggered by UE itself based on necessary UE measurement in R15 specification.
Idle UE measurement is triggered by UE itself but implicitly controlled by the network. Intra-frequency/ inter-frequency/inter-RAT measurement objects and common parameters are broadcast in the network system information. More addition, UE may also get dedicated cell reselection priorities from the RRC release message. If dedicated cell reselection priorities are invalid, UE will use the common cell reselection priorities broadcast in the network system information.
Observation 2: Idle mode UE measurement is implicitly controlled by network configuration provided by system information or RRC release message.

Idle Mobility in NTN System
In TN system, cell is fixed once deployed by operator, so the neighbor cell relationship is relatively stable. Compared to TN cell, NTN cell may be not fixed on an earth location. NTN cell is moving on the earth and satellites with different altitude have different relative speed to the ground. 
In RAN2#105 meeting, we agree to capture the following observation:
“Specific for LEO NTN, satellite movement related aspects such as measurement validity, UE velocity, movement direction, large and varying propagation delay and dynamic neighbor cell set were identified”.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK7][bookmark: OLE_LINK8]According to the agreed observation above, compared to TN system, the neighbor cell relationship is dynamic by the time in NTN system. But now we don’t know how often the neighbor cell set will be changed for a specific NTN cell. In LTE, SI update procedure will be triggered if the neighbor cell set is changed, as the neighbor cell set is very useful for idle/inactive mode UE mobility control. If the neighbor cell set change will not happen frequently, we think it’s nature to trigger the SI update procedure like LTE system. But if the neighbor cell set change will happen frequently, we don’t think it’s desirable to use the SI update procedure considering the signalling overhead.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Observation 3: The neighbor cell set change will trigger the SI update procedure in TN system with the expense of signalling overhead.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]But if the UEs have the ephemeris information and its location information, the situation is quite different. The cell (re)selection procedure can be controlled by UE itself. The UEs don’t care the neighbor cell set change within the serving cell, as the target (re)selection cell is confirmed by UE itself based on stored ephemeris information and its location information. More addition, no SI update procedure will be trigged by the neighbor cell set change if ephemeris based method is adopted and the network also can simplify the (re)selection related system information.
Observation 4: Ephemeris information and UE location information is beneficial for idle/inactive mode UE mobility.
So we have two potential solutions on the table to solve the dynamic neighbor cell set issue:
Solution1: The neighbor cell set change will trigger the SI update procedure in NTN system, the NR mechanism in TN system is the baseline for idle/inactive mode UE mobility in NTN system.
Solution2: The neighbor cell set change will not trigger the SI update procedure in NTN system; instead, UEs will use the stored ephemeris information and its latest location information to trigger the idle/inactive mode UE mobility.
[bookmark: _GoBack]Proposal: RAN2 is kindly asked to discuss the following solutions for idle/inactive mode UE mobility in NTN system:
Solution1: The neighbor cell set change will trigger the SI update procedure in NTN system, the NR mechanism in TN system is the baseline for  idle/inactive mode UE mobility in NTN system.
Solution2: The neighbor cell set change will not trigger the SI update procedure in NTN system; instead, UEs will use the stored ephemeris information and its latest location information to trigger the idle/inactive mode UE mobility.
Conclusion
In conclusion, we propose the followings:
Observation 1: Idle mode UE mobility is triggered by UE itself based on necessary UE measurement in R15 specification.
Observation 2: Idle mode UE measurement is implicitly controlled by network configuration provided by system information or RRC release message.
Observation 3: The neighbor cell set change will trigger the SI update procedure in TN system with the expense of signalling overhead.
Observation 4: Ephemeris information and UE location information is beneficial for idle/inactive mode UE mobility.
Proposal: RAN2 is kindly asked to discuss the following solutions for idle/inactive mode UE mobility in NTN system:
Solution1: The neighbor cell set change will trigger the SI update procedure in NTN system, the NR mechanism in TN system is the baseline for idle/inactive mode UE mobility in NTN system.
Solution2: The neighbor cell set change will not trigger the SI update procedure in NTN system; instead, UEs will use the stored ephemeris information and its latest location information to trigger the idle/inactive mode UE mobility.
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