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1 Introduction
NR based NTN deployments in  low and medium earth orbits result in cells that are constantly in motion. This is a paradigm shift for 3GPP based systems, as the baseline assumption has always been that the gNB, and therefore the cell, does not move. In this document, we take a closer look at the impact of the movement of the NTN cell on the NR signalling load in the cell.
2 Discussion
[bookmark: _Ref4498623]2.1 Signalling load as a result of cell movement
The satellite speed of a satellite in a low earth orbit of 600km is ~ 7.56 km/s. The corresponding beam-spot on the earth that is expected to serve as the NR cell, would move at the same speed. From a UE’s perspective, it sees a change of cell every ~13s for a beam footprint of 100km, despite it being stationary. This motion defines the rate at which UEs in idle mode would reselect and UEs in connected mode will handover. If no changes are made to NR’s mobility procedures, over a 13s period, all UEs covered by a beam-footprint of 100km would perform the RRC handshake needed for the handover (HO) procedure, or alternatively tracking-area updates in case of tracking area changes. As illustrated below, the satellite will face a persistent RACH storm at the leading edge of the beam as it moves over the earth.
[image: ]
Observation 1: As the satellite beam traverses the earth, its leading edge will see a high number of access attempts as a result of mobility procedures.
In rural areas or in the open-seas, the number of UEs served by the satellite would be low and the corresponding RACH load may not be significant. However as the satellite approaches a population centre, this can go up quite significantly given the large size of the beam footprint. For sub-6 GHz deployments, the max channel BW is expected to be quite low (30MHz) [1]. Such a combination of large number of users and low spectrum availability can lead to cases where the RACH attempts and further exchange of RRC messages due to mobility can easily overwhelm the channel. If the RACH occassions (RO) are limited to counter this issue, then a high level of contention will be experienced over those ROs, leading to increased RACH re-attempts.
[bookmark: _GoBack]It would therefore be useful to explore ways by which access attempts by UEs in the cell can be controlled and distributed. For example, rather than having every UE attempt RACH as the beam sweeps over over a town, the RACH attempts could be staggered out to distribute the RACH load over time. Another way to deal with the RACH storm problem is to optimise the RRC handshake for mobility, with mechanisms such as conditional HO and other options that forego the need for the UE to respond with a complete message when the HO is complete.
Observation 2: The instantaneous traffic load as the satellite moves over population centres could be reduced by distributing the UEs’ access attempts over time.
Observation 3: The signalling traffic load could also be reduced by optimising the signalling procedure due to mobility.
Proposal 1: RAN2 studies means by which the signalling traffic load due to the movement of the satellite can be reduced.
3 Conclusion
In this contribution we make the following observations:
Observation 1: As the satellite beam traverses the earth, its leading edge will see a high number of access attempts as a result of mobility procedures.
Observation 2: The instantaneous traffic load as the satellite moves over population centres could be reduced by distributing the UEs’ access attempts over time.
Observation 3: The signalling traffic load could also be reduced by optimising the mobility signalling procedures.
Based on these observations, we propose:
Proposal 1: RAN2 studies means by which the signalling traffic load due to the movement of the satellite can be reduced.
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