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1. Introduction 
In RAN2#116bis-e meeting, RAN2 discussed which features are essential for GSO and NGSO, as they are two types of satellite orbits for consideration. In this contribution, we further discuss the difference between GSO and GEO, to avoid ambiguity between GSO and GEO.
2. Discussion 
According to stage-2 running CR [1], GSO is the abbreviation of Geosynchronous Orbit. And according to TR 38.821, GEO is the abbreviation of Geostationary Earth Orbiting. 
As explained in Wikipedia [2], 
	A geosynchronous orbit (sometimes abbreviated GSO) is an Earth-centered orbit with an orbital period that matches Earth's rotation on its axis, 23 hours, 56 minutes, and 4 seconds (one sidereal day). The synchronization of rotation and orbital period means that, for an observer on Earth's surface, an object in geosynchronous orbit returns to exactly the same position in the sky after a period of one sidereal day. Over the course of a day, the object's position in the sky may remain still or trace out a path, typically in a figure-8 form, whose precise characteristics depend on the orbit's inclination and eccentricity. A circular geosynchronous orbit has a constant altitude of 35,786 km (22,236 mi), and all geosynchronous orbits share that semi-major axis.
A special case of geosynchronous orbit is the geostationary orbit, which is a circular geosynchronous orbit in Earth's equatorial plane. A satellite in a geostationary orbit remains in the same position in the sky to observers on the surface.



From the description above, it’s clear that GSO satellite is still moving, and with a periodicity of one day. Typically the trace of sub-satellite point (Point where a straight line drawn from a satellite to the center of the Earth intersects the Earth's surface) is in a figure-8 form.
Take BEIDOU IGSO 1 satellite as an example [3], here is the figure of its trace (in yellow line) and footprint (red area).
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Figure 1 GSO satellite trace
So GEO satellites are fixed from the perspective of an observer on Earth's surface, but GSO satellite is still moving, but with a relatively slow speed. For a short time, e.g. several minutes, GSO satellites could be considered as “stationary”. But for a long time, e.g. several hours, the movement of GSO cannot be ignored.
Observation 1: For a short time, e.g. several minutes, GSO satellites could be considered as “stationary”. But for a long time, e.g. several hours, the movement of GSO cannot be ignored.
In RAN2#116bis-e meeting, the discussion on if SMTC enhancements are essential for GSO was still an FFS. 
Agreements:
1. Define single UE capability to encompass all features essential to support both GSO and NGSO, i.e., when UE indicates it, it means UE supports all the GSO and NGSO essential features (FFS for SMTC enhancements). (this does not automatically mean that interoperability testing between GSO and NGSO is also supported)

Some companies think, as GSO satellites are “stationary”, it’s not necessary to apply multiple SMTCs to track neighbour cells. For GEO it may be case, when we assume one UE is only served by a stationary satellite. But for GSO, since it’s moving, one UE may be served by a bunch of satellites one by one, or one UE may be in the overlap area of several GSO satellites. In this case UE may need to monitor these satellites and the corresponding neighbour cells simultaneously. Considering the RTT difference between GSO satellites is large, at least multiple SMTCs are essential for GSO. And because the moving speed is relatively slow, event-triggered assistance information reporting for SMTC adjustment may not be essential.
Observation 2: In GSO scenario, one UE may be served by a bunch of satellites one by one, or one UE may be in the overlap area of several GSO satellites, which requires multiple SMTCs to track different neighbour cells.
3. Conclusion
In this paper, we further discuss the difference between GEO and GSO, and we have the following observation:
Observation 1: For a short time, e.g. several minutes, GSO satellites could be considered as “stationary”. But for a long time, e.g. several hours, the movement of GSO cannot be ignored.
Observation 2: In GSO scenario, one UE may be served by a bunch of satellites one by one, or one UE may be in the overlap area of several GSO satellites, which requires multiple SMTCs to track different neighbour cells.
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