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Abstract of the contribution: This contribution introduces the concept of a distributed gNB with a stationary TA for non-GEO satellite constellations. The distributed gNB requires a smart implementation by the satellite industry, but does not require changes to 3GPP nodes and functionality. 
1. Discussion

In case of Non Geostationary Orbiting (NGSO) satellites the satellites from the constellation are moving with respect to UEs at the earth. In Key Issue #2 and Key Issue #6 this apparent (mass) UE mobility (with respect to the RAN) has been introduced as a potential issue that needs to be solved.
In this contribution a different approach is taken to the NGSO (moving RAN) issue. Instead of assuming a moving RAN from the point of view of the UEs, the solution assumes that the NGSO constellation implements a so-called distributed gNB which has the property that, although it is implemented in a moving constellation, it still has a stationary TA (or set of TAs) for each distributed gNB.

A major advantage of this solution is that it does not require changes to 3GPP nodes and functionality. It, however, requires a smart implementation of the distributed gNB concept by the NGSO satellite industry.

2. Proposed changes

	*** Start of change ***


6.X 
Solution #X: Distributed gNB for NGSO satellites

6.X.1
Description

This solution applies to Key Issue #2 – “Mobility Management with moving satellite coverage areas” and Key Issue #6 – “RAN mobility with NGSO regenerative-based satellite access” .

Consider a satellite network with a constellation of NGSO satellites. Since this is a NGSO constellation the satellites will be moving and the UEs using this satellite access will be connected to different satellites over time. If each of the (moving) satellites has its own TA, then the mobility of the satellites will be equivalent to the mobility of the UEs and hence a solution needs to be found for handling this (mass) mobility.

This solution is taking a different approach to the situation: it assumes that the constellation – as a whole - is acting as a single gNB, which is called a distributed gNB which has a single TA which is stationary (as far as the UEs are concerned). The distributed gNB will consist of:

· NGSO satellites covering a certain area of the earth (their – stationary – TA);

· the Inter-Satellite Links (ISL) between the NGSO satellites;

· a Ground Station;

· the feeder link between the Ground Station and (one or more of) the NGSO satellites.

The concept of the distributed gNB is illustrated in Figure 6.X.1-1.
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Figure 6.X.1-1: Distributed gNB

The distributed gNB is connected to 5G Core Network (in particular to one or more AMFs, and to one or more UPFs) over the standard N2 and N3 interfaces and the UEs connect via the N1 interface over the distributed gNB to an AMF, and the UE will have an NR interface to the distribute gNB. From the point of view of the UEs and from the point of view of the 5G Core Network the distributed character of the gNB will not be visible: the distributed gNB is a purely NGSO satellite solution.

The solution assumes that a single NGSO satellite constellation with their Ground Stations can support multiple distributed gNBs, so each satellite and also the Ground Station will support the distributed gNBs in a virtualized way. Also this virtualization is not visible to UEs and the 5G Core Network. Two distributed gNBs implemented in the same set of NGSO satellite may make use of multiple Ground Stations, so e.g. the first distributed gNB will be supported by the first Ground Station and the second distributed gNB will be supported by the second Ground Station. But both distributed gNBs may be supported by the same set of satellites.
6.X.2
Procedures
The solution does not require new or changed procedures in either UE or 5G Core Network.

The solution does not require changes in the functionality and or procedures of the 3GPP gNB concept.

The solution does require the NGSO satellite constellation (including the associated Ground Stations) to implement the distributed gNB concept, but this implementation is out-of-scope of 3GPP.
6.X.3
Impacts on existing nodes and functionality
This solution does not impact existing 3GPP nodes and functionality.
6.X.4
Solution Evaluation
Advantages:

· The solution does not requires changes to 3GPP nodes and functionality.

	*** End of change ***
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