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Introduction
Our discussion follows [1], and a consensus was reached in the meeting: target cell’s timing is used as the reference point for handover time. Under this premise, we believe that some of the special cases need to be refined. Special cases include two points: beam-hopping scenarios, and non-uniform distribution of users. In some papers, patents or 3GPP proposals [2], or on some commercial companies/institutes' experimental satellites, beam-hopping technology for LEO has been studied and applied gradually. And in [3], LEO scenes were defined as “Steerable Beams” and “Beams Move with the Satellite”. The Steerable beams can be expanded into the beam hopping scene of LEO.
Discussion	
Following the previous discussion [1], handover time takes the target cell’s timing as the reference point. In the process of further refinement, the following two points should be comprehensively considered:
1) Beam hopping. In the ground range covered by the satellite, we define an area as a beam position, and the beam position is divided into hundreds of single beam positions. The satellite stares at the beam position for a period of time, and the beams hopping in the single beam positions.
2) Non-uniform distribution of users. In different beam positions, the user distribution is different, and the user distribution of each single beam position in the beam position is also different. In fact, although the user distribution may undergo some regular changes over time, there are huge differences in the user distribution in different spaces. Therefore, the distribution of users is random and non-uniform in different time and space.
Observation 1: Handover in single beam position only considers the user's position. When the user's location does not change significantly, there is no need to consider handover. At this time, the beam serves the same single beam position in different slots, which can be regarded as a problem of wireless resource allocation in the beam position; when the user's position changes significantly, it is reported to determine whether the user has a tendency to enter the new single beam position. Satellite updates the user's position and reassigns the new service beam.
Proposal 1: During intra-satellite handover in beam-hopping scenarios, position report should be used instead of the original RRM measurement report. The position reporting information includes but is not limited to the user's position information and movement vector information.
Proposal 2: After the user completes the position report, the satellite should adopt a reliable location-based handover decision algorithm to determine whether the current user has the possibility of moving between single beam positions, that is, whether the user has the handover demand.
Proposal 3: Due to the large coverage area of the satellite, the single beam position is also relatively large, so it is necessary to estimate the intra-satellite handover probability with different moving speeds and different user densities.
Observation 2: In the beam-hopping scenario, the user needs to obtain a beam-hopping time schedule for each single beam position to receive downlink data.
Proposal 4: When the satellite delivers the handover command, it is necessary to add the beam hopping time schedule corresponding to the target single beam position in the handover command, so that users can ensure service continuity when they move to the target single beam position.
Observation 3: In the inter-satellite handover, [1] discussed above that the handover time is based on the timing of the target cell as the reference point. The prediction of handover time usually only considers the relative position of satellite and beam position, takes the uniform distribution of users in beam position as the premise. However, the distribution of users is not uniform with the region, and the density of satellite users varies greatly, which is reflected not only in different beam positions, but also in different single beam positions of each beam position. Therefore, when the same time is used as the inter-satellite handover reference time, and the handover time is predicted based on satellite ephemeris information and beam position, some users will handover in advance or late.
Proposal 5: It is need to consider the signaling storm caused by batch handover of multiple users, and evaluate the relationship between user magnitude and handover performance (such as handover success rate).
Proposal 6: In the inter-satellite handover process, if the magnitude of connected users is small, the user position reporting and intra-satellite handover process can be cancelled, because the handover demand is lower at this time, and the handover failure rate caused by user movement is tolerable.
Proposal 7: In the actual scenario where users are not evenly distributed, it is recommended to consider the batch user group handover scheme that takes users in an area as the object, comprehensively considers the handover requirements of all users, and determines the handover time on the premise of ensuring the handover performance in the system.
Conclusion
According to the above discussion, we made following observation and proposals:
Observation 1: Handover in single beam position only considers the user's position. When the user's location does not change significantly, there is no need to consider handover. At this time, the beam serves the same single beam position in different slots, which can be regarded as a problem of wireless resource allocation in the beam position; when the user's position changes significantly, it is reported to determine whether the user has a tendency to enter the new single beam position. Satellite updates the user's position and reassigns the new service beam.
Proposal 1: During intra-satellite handover in beam-hopping scenarios, position report should be used instead of the original RRM measurement report. The position reporting information includes but is not limited to the user's position information and movement vector information.
Proposal 2: After the user completes the position report, the satellite should adopt a reliable location-based handover decision algorithm to determine whether the current user has the possibility of moving between single beam positions, that is, whether the user has the handover demand.
Proposal 3: Due to the large coverage area of the satellite, the single beam position is also relatively large, so it is necessary to estimate the intra-satellite handover probability with different moving speeds and different user densities.
Observation 2: In the beam-hopping scenario, the user needs to obtain a beam-hopping time schedule for each single beam position to receive downlink data.
Proposal 4: When the satellite delivers the handover command, it is necessary to add the beam hopping time schedule corresponding to the target single beam position in the handover command, so that users can ensure service continuity when they move to the target single beam position.
Observation 3: In the inter-satellite handover, [1] discussed above that the handover time is based on the timing of the target cell as the reference point. The prediction of handover time usually only considers the relative position of satellite and beam position, takes the uniform distribution of users in beam position as the premise. However, the distribution of users is not uniform with the region, and the density of satellite users varies greatly, which is reflected not only in different beam positions, but also in different single beam positions of each beam position. Therefore, when the same time is used as the inter-satellite handover reference time, and the handover time is predicted based on satellite ephemeris information and beam position, some users will handover in advance or late.
Proposal 5: It is need to consider the signaling storm caused by batch handover of multiple users, and evaluate the relationship between user magnitude and handover performance (such as handover success rate).
Proposal 6: In the inter-satellite handover process, if the magnitude of connected users is small, the user position reporting and intra-satellite handover process can be cancelled, because the handover demand is lower at this time, and the handover failure rate caused by user movement is tolerable.
Proposal 7: In the actual scenario where users are not evenly distributed, it is recommended to consider the batch user group handover scheme that takes users in an area as the object, comprehensively considers the handover requirements of all users, and determines the handover time on the premise of ensuring the handover performance in the system.
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