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Many cells. Few beams. Changing demand. Coverage does not guarantee accessibility: Quee ; Feeder Link

user can access the network only when 2 i i <= Mandatory Signal
illuminated at the required signaling occasion. == Duia

-III LEO traffic demand is highly non-uniform
and time-varying.

— No illamination

Common/Mandatory Signaling include SSB,
SIB1/SIB19, paging, random access messages
that enable discovery and initial access of
the terminals.

A satellite may cover many cells, but can
illuminate only a few at a time.

Beam hopping dynamically directs scarce
23 beam resources where traffic is needed. Accessibility consumes scarce beam time ]
creating a direct trade-off between access St
Hidden problem: Geometric coverage inclusiveness and traffic efficiency.
does not guarantee a timely opportunity
to access the network. Even a quiet cell with no user traffic still needs a beam scheduled to remain accessible.

~ Nells

. What is Innovative?

Beyond traffic-driven Beam Hopping: scheduling beams to Social Sustainability - Leave no cell unreachable
preserve recurring access opportunities.

Equal access rights to users in sparse, remote, or maritime cells
Accessibility by design: a signaling-aware, access-inclusive to discover and access the network.

scheduler that explicitly protects mandatory signaling.

Make inclusion resource-efficient: Control the cost of
accessibility by jointly tuning dwell time, signaling periodicity,
and beam scheduling.

Beyond throughput KPIs: new access-centric metrics measure
signaling violations, access delay, and cell revisit behavior.

Inclusive access. Efficient resources. Sustainable 6G NTN.
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Successful signaling: IAD remains equal to the
nominal signaling periodicity.

Scheduled signaling occasion
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1 Mandatory signaling
: Occasion (gy=1)
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|| (] ] Missed signaling: The access is delayed, increasing
IAD by integer multiples of the signaling periodicity.
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. Key Takeaways

are ) [ Round Robin {0 Coverage is not enough — every cell
are inorteronco sware IR Loxjest e LIl Accessibility improves: Signaling-aware @ needs a timely chance to connect.
scheduling reduces missed access opportunities.
From traffic-driven to access-driven
beam hopping.

Signaling Periodicity = 160 ms

Accessibility has a quantifiable cost:
Dwell time [ms] Protecting signaling consumes beam
Signaling E \ ™. - time and exposes the price of inclusion.

periodicity [ms]

Mandatory Signa

Industry & standards impact: Provides
evidence to support 3GPP-oriented
recommendations on adaptive signaling
Tratic satistaction gain | periodicity for beam-hopping NTN.
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|~ Inclusion has a cost: Protecting low-demand cells g Signaling-aware |\
creates an accessibility-efficiency trade-off. :

‘Q‘ The trade-off is controllable: Dwell time, signaling i A practical path towards socially
periodicity, and scheduling policy tune the balance. ! ol £ sustainable 6G NTN connectivity.
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