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Abstract:
Propose new key issues to address increased latency, variable delay and constrained feeder link period caused interface (i.e. between gNB and CN) affected signalling and data transmission enhancements when gNB is onboard.
1. Introduction/Discussion
This key issue is proposed based on WT#1 as below as proposed in FS_5GSAT_ARCH_Ph3 SID.
	WT1: Regenerative payload generic architecture study

WT-1.1: Study and identify any impacts on 5GS and EPS for the scenario with gNB/eNB embedded on the satellite.


In the case of R17 NTN, where the gNB is situated on the ground, the transmission between the gNB and the CN can be accomplished through either optical fiber or a fixed line. The delay budget for this transmission can be either negligible or viewed as a fixed and predefined value that can be preconfigured, as illustrated in Fig.1. 

[image: image1.emf]UPF

AMF

Transparent

Static interface

gNB

UPF

AMF

regenerative

Naughty interface

gNB

Transparent mode, static interface between gNB and AMF/UPF

Regererative mode, ͟Naughty͟ interface between gNB and AMF/UPF


Fig 1: interface comparison between transparent model payload and regenerative payload
However, in the context of R19 NTN, there is a notable shift in the setup, where the gNB is required to be onboard in satellite, resulting in remarkable changes in the interface between gNB and CN, there are several aspects that affects:
·  Increased Latency: gNB onboard inherently introduces latency due to the long-distance transmission of signals to and from space. This increased latency affects both the N2 and N3 interfaces. N2, which handles signaling between the gNB and the core network, can experience delays in the exchange of control plane signalling messages. N3, responsible for user data transmission, can also encounter higher latency, affecting real-time applications like voice and video calls.

·  Variable Delay: gNB onboard is subject to variable delays caused by factors such as signal propagation through space, satellite orbits, and signal routing (e.g. taking intersatellite link into account). This variability can result in unpredictable delays on the N2 and N3 interfaces, impacting the quality of service for time-sensitive applications.

·  Feeder Link Constraints: Satellites rely on feeder links to connect to the ground station, and these links may have limited availability due to the satellite's orbital characteristics. This constraint can affect the availability and reliability of the N2 and N3 interfaces, particularly in scenarios where the satellite is moving rapidly or passing through certain regions, as illustrated in Figure 2, from area 1 to area 2.
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Fig 2: restricted feeder time period between AMF1 and gNB
Regarding above 3 aspects, when a satellite is onboard and integrated into a mobile communication network, it introduces challenges related to latency, variable delay, constrained feeder link on the N2 and N3 interfaces, which are needed to be addressed to provide reliable and efficient communication services to users in satellite-connected regions.
2. Text Proposal
It is proposed to capture the following changes in TR 23.700-29.
* * * * First Change (all new text) * * * *
5.X
Key Issue #X: N2/N3 impacted signalling and data transmission enhancements when gNB is onboard
5.X.1
Description
When gNB is onboard, there is substantial differences in the interface between the gNB and the core network compared to the scenario where the gNB is located on the ground and connected to the CN with a static and fixed configuration,
· Increased latency: With the gNB onboard, there is increased latency as the distance between the gNB and CN is greater compared to the transparent mode satellite payload
·  Varible delay: The delay is varibale because the gNB orbits around the Earth, which results in unpredictable delays on the N2 and N3 interfaces
· Feeder link constrains: as a main component of N2/N3, feeder link is forseen to have limited availability due to the satellite's orbital characteristics (especially NGSO), which can affect the availability and reliability of the N2 and N3 interfaces, particularly in scenarios where the satellite is moving rapidly or passing through certain regions
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Fig 1: naughty N2/N3 when gNB is onboard
In order to enable gNB onboard, the following aspects need to be studied:
-
Identify and solve the gNB-CN N2 interface affected aspects for signalling, e.g. impacts to NAS.

NOTE 1: The NAS mechanism as defined for transparent payload satellite can be reused as the starting point.

-
Identify and solve the gNB-CN N3 interface affected aspects for the data transmission, e.g., impacts to QoS.
NOTE 2: Solutions should be also applicable to EPS.

* * * * End of changes * * * *
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