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Bl -- 6G SmartSat

' Holistic 3D Communioation Networks for 6G _f e Beyond 56/66 Networkmg Archltectures for Multl-
. | ' - Layered Non-Terrestrlal Networks and Smart Satellltes

Combination of ground-based and non- _terrestrial execution - . Routing solutions for Multi- Level Non—Terrestrral Networks

platforms in a holistic manner as mfrastruoture e M L—NTNs) having rapidly changrng topologies and limited
for network elements =~ -« i = 'oomputatronal capacities to process mformatron

Project duration: 07/2022t0 12/2025 - Project start: 01/2024 |

Further details: ht’rps'://wwwﬁ6g—takeoff.de‘ | o '_,Furtherdetalls

https.//connectrvrty.esa‘.int/aro‘h'iVes/ projects/6g-smartsat
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~> 3GPP-based network technology

: >:Dir’ect-to'-Hands.et'or Satellite-BroadBand
operation | | -

> Regenerative payload |
> Availability of intersatellite links (ISL) ]

> Non-GSO orbit

S

>
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Initial working assumption in 6G-TakeOff: @ 6G-TakeOff
) Infrastructure network nodes will be movmg relatlvely to each other

LEO satelhtes crossing Germany in less than S mins

Frequent handovers of terminals
Rapldly changlng connectivity W|th|n network mfrastructure (sat 2- sat and sat 2 ground)

Required properties:
Nodes can join / leave network dynamically
Security mechanisms/authe‘ntic-ation ofjo'inin'g nodes
Connect|V|ty management for air interface / service lmk and backhaul / feeder lmk

Dynamig reallocatlon of network functlons

O-RAN F2F Meeting, - Rome, 2026/02/05



Handover of UEs in connected- mode when'sourt:e céll is | Basé station fun'cti-on'ali'ty' 3 quasi geo- -stationary, .

moving away and target cellis approachlng
> ngh signalling load

* High processmg load in base statioh and UE
 Reduction of traffic capacity on service link
» Battery draln of UEs ‘
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No change i radlo cell from UE perspectlve

. No change of radlo cell from UE perspectlve
(> “Satellite SW|tch with- resync ,no L3 handov__er)

' 9_ Sync of satellltes to minimize service link.ihte'rr-hptidn

. Picture: https:'//www.mdpi.com/electron_iég/elecfror]'i(:s—13—01;649fa%ticle_déptoy/html/images/ele‘ctronics—13—01349—9001.png
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r ~ | — v \
Satellite platform is moving fast. '
‘But: Base station functlonallty has to stay in the V|c|n|ty of | - = | | '

| the radlo cell on the ground —> Quasi geo- statlonary e
: \~ . ~ A‘ = “

9 V|rtual|sat|on -

" to separate network fu nctlonallty from satellite HW as
underlying execution platform '
(“NFV” l|ke) =

— Transfer of base statlon functlonallty between satellltes -
"+ user contexts and cell config parameters -
 OFRAM| |mage (l|ke server m;gratlon in cloud)-

> Backhauil link has to be mamtalned on the transport ‘ ' | e _' '
network : e '

>
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Design assumptions:
= Each beam corresponds toan |nd|V|dual V|rtual base
~ station i e S
' Beams can be smtched |nd|V|dually to subsequent
- _satellite; no need to switch all beams simultaneously .

= Each virtual base stationis assigned an individual IP
address

- -
by

If IP addresses are bound to the base station functlon .
(mstead to the satellite platform),

then IP endpoint addresses of the backhaul (N2 / N3)

remain unchanged when switching-to subsequent satellite

N

= M|n|mum impact to 3SGPP RAN and core network |
functionality \ '

S

. = Impact of satellite mob|l|ty to be handled in

transport network
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Earth-fixed NTN cells can be planned like Conventional TN cvells -
Static ne|ghbouroell relationships between TN and NTN cells -

Management of quasi-earth-fixed NTN base stations. S|m|larto o
- oonvent|onalTN base stations

=> Possibility for deep mtegratlon of NTN network elements' B
_ with terrestrlal networks

Enables transfer of existing UE HO mechanisms to TN = NTN scenario-

=> Enabler for Seamless Service'Continuity |
Quasi-stationarity of NTN base stations is the key'
; - for using NTN to covertyploal European terrestrial small S|ze wh|tespots and
- for providing ub|qU|tous coverage with seamless service oont|nU|ty
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> [Initial assumption that “in NTN*infraétructu re network nodes will be rﬁo\/ing”»i»s too s_imple

> Earth-fixed bearhs arecl-early 'preferable over Ear't,h—mO\'/i‘nAg beevms_ o

> Base station fuﬁctions are quasi geo-stationary — only their execution plaitfo'rms are ‘m’O\‘/‘i.'n'gj

> Trahspert network / routing 'algekithms_ h_as to handAle the mai'n.burden of topology_dyha‘mies'

> Stable nelghbourhood relatlonshlps between TNand NTN base statlons enable
seamles3 UE handoverbetween TNandNTN e

>
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Thank you for your Attention!
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