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Introduction
In the RAN plenary #80 meeting, a new RAN3 SI on “solutions evaluation for NR to support Non Terrestrial Network” was approved [1]. The objectives of the SI for Layer 2 and above, and RAN architecture are reported as follows:
· 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]
· [bookmark: OLE_LINK9]Paging: procedure adaptations in case of moving satellite foot prints or cells

In the last RAN2 meeting, it was agreed to study TA management and update. In this contribution, we provide our further consideration on paging mechanism in NTN. 
Discussion
In the last RAN3 meeting, the following 6 scenarios are considered in the study item:
· Scenario A: Transparent GEO (NTN beam foot print fixed on earth)
· Scenario B: Regenerative GEO (NTN beam foot print fixed on earth)
· Scenario C1: Transparent LEO (NTN beam foot print fixed on earth)
· Scenario C2: Transparent LEO (NTN beam foot print moving on earth)
· Scenario D1: Regenerative LEO (NTN beam foot print fixed on earth)
· Scenario D2: Regenerative LEO (NTN beam foot print moving on earth)
For GEO scenarios (Scenario A and Scenario B), since the satellite remains in one spot relative to the earth’s surface, the change of serving cell for UE results from the motion of UE, which is same to the NR. Hence, the NR TA management and update mechanism has no issue in GEO scenarios.
Observation 1: the NR TA management and update mechanism has no issues in GEO scenarios. 
According to the definition of Scenario C1, C2, D1, and D2, there are two types TA: 
Type 1: TA fixed on earth, corresponding to Scenario C1 and Scenario D1, in which the cell is fixed on earth because of fixed NTN beam foot print, and TA is fixed on earth.
Type 2: TA moving on earth, corresponding to Scenario C2 and Scenario D2, in which the cell is moves on earth, and then TA moves on earth with the motion of satellite.
· Type 1 TA management
From UE perspective, the UE obtains a TA list when registering in core networks and the UE performs TAU when the UE moves out the coverage of the TA list. This is same to the previous mechanism. From network perspective, the network needs to update the mapping relationship between satellites and TAs to ensure the network knowing which satellites to paging a UE when DL data coming. Furthermore, the satellite needs to update the TA value in system information in time during its motion to ensure the fixed TA from UE perspective. This will increase the network processing complexity. 
Observation 2: for type 1 TA management, the implementation at UE side is easy with the cost of high network implementation complexity.
To achieve type 1 TA, the network needs to maintain a dynamic relationship between TA and gNB and the relationship update mechanism should be studied when gNB moves. Moreover, it is also should be considered how to update TA value dynamically in system information to ensure the fixed TA from UE perspective. However, the two issues may have more RAN3 impacts.
Proposal 1: for type 1 TA management, the dynamic relationship update mechanism between TA and gNB and TA update mechanism in system information should be studied although the two issues may have more RAN 3 impacts.

· Type 2 TA management
For type 2 TA, TA will move with the motion of satellite. The UE has to perform TAU frequently, although UE does not move or moves slowly, due to the high speed motion of LEO. The current NR TA management mechanism can work without any specification modification, but the frequent TAU will lead to power wasting of UE and additional signalling overhead of networks. Therefore, some new mechanisms may be needed to solve the frequent TAU issue. TA prediction based method may be a good candidate solution. In this method, the cell broadcasts next expected TA besides the current TA of the cell with an expected time in system information. If the UE enters the expected TA within the expected time, TAU is not be trigged, otherwise, TAU is trigged. When DL data coming, the networks derive the current of TA of the UE based on the satellite orbit and the time after UE performs the last TAU or register. In this way, frequent TAU can be avoided and it can ensure that the network knows where to paging this UE at any time.  
Proposal 2: for type 2 TA management, TA prediction based method could be considered as a potential solution of frequent TAU issue.
Conclusion
In this contribution, we considered paging mechanism in NTN, and we get the following observation and proposals:
Observation 1: the NR TA management and update mechanism has no issues in GEO scenarios.
Observation 2: for type 1 TA management, the implementation at UE side is easy with the cost of high network implementation complexity 
Proposal 1: for type 1 TA management, the dynamic relationship update mechanism between TA and gNB and TA update mechanism in system information should be studied although the two issues may have more RAN 3 impacts.
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