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Main Goal

To deploy SoTA 5G network infrastructure (access, transport,

core, edge) to provide seamless, uninterrupted connectivity along

473Km of the Orient/East-Med TEN-T™) corridor Sofia-
Thessaloniki-Athens, incl. the GR-BG border-crossing of
Promahonas/Kulata

Consortium
WINGS (GR), COSMOTE TELECOM (GR), A1 (BG)
Duration
3 years (1/1/2023 - 31/12/2025)
Total Budget
11, 5 m€ (50% Funding)
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Implemented by the European Health and Digital Executive Agency
(HaDEA) under the CEF Digital Programme to support & stimulate the
digital infrastructure investments in Member States



/

v/

Implementation Approach e 51

Year 1 - 2023 Year 2 - 2024 Year 3 - 2025

Uninterrupted 5G coverage @700 MHz for the 473 km GR-BG corridor & Seamless Roaming
CAM services support 20 Mbps throughput, 20 ms e2e latency and 99% reliability

L 300 Km (GR) (Velestino — Promahonas) | Upgrade of 66 BS and 12 New Sites (COSMOTE)
U 173 Km (BG) (Kulata — Sofia i

upgrades . |

10
— upgrades
11 new (6

upgrades
11 new

upgrades
1 new

Phase 1: NSA Implementation Phase 2: SA Implementation
L New BG (Border Gateway) in Thessaloniki U Introduce SEPP (Security Edge Protection Proxy)
O S1 Handover (EPLMN) L 5G SA Roaming
O inter-MME S10 L 5G SEAGUL Slice & Seamless Roaming

[ Direct Interconnection Thessaloniki-Sofia

3.5 GHz for 11 km at the border (Promahonas/Kulata)
QO 4Km (GR) | 2 gNB  <osvor< )
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Applications

Volte Calls/IMS
OTT/Viber
YouTube

OTE pilot

WINGS product

5G SEAGUL Use Cases

Basic Communication Services
Uninterrupted Voice Calls

Uninterrupted Video Calls

Uninterrupted Video Streaming

CAM Related Demonstrators

Data Sharing for Real-time Situation
Awareness and Traffic Information

Transport safety, convenience, sustainable
goods transfer
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NSA Seamless Roaming — Demonstrated 4/2024 - __, .
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SA Roaming — Work in Progress —
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VoNR Call Data Session

® 8@ il G ® @ G

12:00 ®

I Data and VoNR 1

¢ Ping 247 12:14:32,47706@  17.

@.e.17 16.8.8.16 NGAP 52 InitialContextSetupResponse
249 12:14:32,4780@8  16.0.0.16 17.8.8.17 NGAP/N.. 137 DownlinkNASTransport, Registration accept
25@ 12:14:32,5016008 17.0.0.17 16.8.8.16 NGAP /N... 86 UplinkNASTransport, Registration complete
252 12:14:32,5360@8 17.8.0.17 16.08.8.16 NGAP/MN.. 179 UplinkNASTransport, UL NAS transport, PDU session establishment request
+30 695 750 7403 Ping 8.8.8.8 258 12:14:32,784088 17.0.0.17 16.8.8.16 NGAP/N.. 158 UplinkNASTransport, UL NAS transport, PDU session establishment request
(CME 268 12:14:33,634608 10.0.1.94 192.168.206.182 HTTP2/.. 1329 HEADERS[1]: POST /namf-comm/v1l/ue-contexts/imsi-202818927417724/nl-n2-messages
& 01:05 From 8.8.8.8 59 ms 271 12:14:33,636080 16.0.0.16 17.9.8.17 NGAP/N.. 279 PDUSessiconRescurceSetupRequest, DL NAS transport, PDU session establishment ac
Sequence 1, size 64 bytes, ttl 116 272 12:14:33,6828868 17.8.8.17 16.8.8.16 NGAP 73 PDUSessionRescurceSetupResponse
z 273 12:14:33,683008 192.168.239.242 10.127.12.31 HTTP2/ . 883 HEADERS[2245]: POST /nsmf-pdusession/vl/sm-contexts/2478803472/modify, DATA[22
From 8.8.8.8 56ms 274 12:14:33,600000 10.0.1.226 192.168.266.182 HTTP2/.. 1268 HEADERS[1]: POST /namf-comm/vl/ue-contexts/imsi-202818927417724/nl-n2-messages
Sequence2,size 64 bytes, 116 B 277 12:14:33,691068 16.0.08.16 17.8.8.17 NGAP/N.. 217 PDUSessicnRescurceSetupRequest, DL NAS transport, PDU session establishment ac
SIBa0 Rk B 278 12:14:33,726868 17.8.8.17 16.8.8.16 NGAP 73 PDUSessionRescurceSetupResponse
Sequence 3, size 64 bytes, 1tl116 279 12:14:33,7270608 192.168.239.242 19.127.12.31 HTTP2/.. 883 HEADERS[2247]: POST /nsmf-pdusession/vl/sm-contexts/2478083473/modify, DATA[2Z
- z14:35, 18.8.1.94 192.168.282.191 HTTP2/.. 1275 HEADERS[1]: POST /namf-comm/v1/ue-contexts/imsi-282818927417724/n1-n2-messages
7285 12:14:35,605008 16.0.0.16 17.8.8.17 NGAP/N.. 288 PDUSessionRescurceModifyRequest, DL NAS transport, PDU session modification cc
o ECIZI 286 12:14:35,641088 17.0.08.17 16.9.8.16 NGAP 63 PDUSessionRescurceModifyResponse
287 12:14:35,6436688 192.168.239.242 18.127.12.31 HTTP2/.. 871 HEADERS[2249]: POST /nsmf-pdusession/vl/sm-contexts/2470003472/modify, DATA[22

135, 6660808 16.8.8.16 NGAP /N 9

u

UplinkNASTransport, UL NAS transport, PDU session modification complete

SIM card Settings 192.168.85.253 HTTP2/.. 1175 HEADERS[3]: POST /namf-comm/vl/ue-contexts/imsi-202018927417724/n1-n2-messages
17.8.8.17 NGAP/N.. 187 PDUSessionRescurceModifyRequest, DL MAS transport, PDU session modification cc

Edit SIM info 16.8.8.16 NGAP 61 PDUSessionResourceModifyResponse
GhBOSMOTE > 19.127.12.31 HTTP2/.. 869 HEADERS[2253]: POST /nsmf-pdusession/vl/sm-contexts/2470003472/modify, DATA[23

Keypad Mute Speaker Edit SIM card name

16.8.8.16 NGAP /N 95 UplinkNASTransport, UL NAS transport, PDU session modification complete
£dit SIM card number +306980702316 16.8.8.16 NGAP 67 UECon‘tex‘tReleaseRequest
v QosFlowAddOrModifyRequestList: 1 item

v Item @
v QosFlowAddOrModifyRequestItem
qosFlowIdentifier: 1
~ qgosFlowlLevelQosParameters

@ Mobile network

SA mode PDU session establishment accept (PDU session type IPv6 only allowed)

1159 & 7 @BZw G v qosCharacteristics: nonDynamic5QI (@)
G_NetTrack Lite viogd E PDU session establishment accept ¥ "°":i::;:fsfl
Operator: A1 BG v allocationAndRetentionPriority
MCC: 284 MNC: 01 TAC: 1002 Type:5GSA Priorit},Eevelmpf ¥3 _ _
gNB: 1570 CID: 1 PCl: 84 TAC PDU session modification command pre-emn-t?wtal;ab:lﬂ_t:{: Mfy-t"isse"-P;e-empnon (1)
ARFCN: 643296 BAND: N48 BW: pre-emPtmnv-._- nerability: pre-smptable (1)
F pL: 3649.4 MHz F uL: 3649.4 MHZ= v sBR-QO_sInfoi‘mat_mn _
: RSRQ:-13 SNR=4.0 maximumFlowBitRateDL: 5200@bits/s
’RSRP"QB”*-’ dar 9: e 5 i maximumFlowBitRateUL: 5280@bits/s
‘ Longitude: 23.297834 Latitude: 42.718591
JS e R Hdg: 0° N GPS Acc: 12 dif 4 guaranteedFlowBitRateDL: 52@@@bits/s
|Speead: : PDU session modification comman

- - guaranteedFlowBitRateUL: 52080bits/s

|Height: 628m ~_ Altitude: 628m Ground: Om




SA Roaming — Work in Progress
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VoNR Call Data Session

eIl | Data and VoNR

Keypad Mute Speaker

Edit SIM card number +306980702316  ~

Mobile network

J— a SAmede «©

M5 > o 7 @B 7w Gy o

G-NetTrack Lite vios £

Operator: A1 BG
MNC: 01 TAC: 1002 Type:5GSA
CID: 1 PCl: 84 T
BAND: N48 BW:

FpL:3649.4 MHz F uL: 3649.4 MHZ
SNR:=4.0

RSRP:-98 RSRQ:-13 SNR=
“' Longitude: 23.297834 Latitude: 42.718591
Hdg: 0° N GPS Acc: 12m

|Speed: 0 km/h
|Height: 628m ~_ Altitude: 628m Ground: Om

MCC: 284
gNB: 1570

ARFCN: 643296

AR/

establishment accept

modification command

modification command

establishment accept (PDU session type IPw6 only allowed)

v Item @

b

i i () Sl G 12:00 * - . . -
3 247 12:14:32,4776668  17.8.8.17 16.8.8.16 NGAP 52 InitialContextSetupResponse
¢ Ping 249 12:14:32,475008  16.0.8.16 17.8.8.17 NGAP/N.. 137 DownlinkNASTransport, Registration accept
25@ 12:14:32,501068 17.0.0.17 16.8.8.16 NGAP/N... 86 UplinkNASTransport, Registration complete
252 12:14:32,536808 17.8.8.17 16.8.8.16 HGAP/MN.. 179 UplinkNASTransport, UL MNAS transport, PDU session establishment request
258 12:14:32,734068 17.8.0.17 16.8.8.16 NGAP/MN.. 158 UplinkNASTransport, UL MNAS transport, PDU session establishment request
Ping 8.8.8.8 268 12:14:33,634000 10.6.1.94 192.168.206.182 HTTP2/.. 1329 HEADERS[1]: POST /namf-comm/vl/ue-contexts/imsi-202018927417724/nl-n2-messages
+30 695 75(’\ 7402 ICMP 271 12:14:33,636000 16.0.0.16 17.8.8.17 NGAP/N.. 279 F‘[Z'USESS:!.QHREs<:||..||"ceSetL.|[:|Rec.|L.|es’cJ DL NAS transport, PDU session establishment ac
272 12:14:33,6828068 17.8.8.17 16.8.8.16 NGAP 73 PDUsessionResourceSetupResponse
8 01:05 g:&;;ﬂiues4bweﬁnn1s 273 12:14:33,683000  192.168.239,242 10.127.12.31 HTTP2/.. B33 HEADERS[2245]: POST /nsmf-pdusession/vl/sm-contexts/2476883472/modify, DATA[2:
= 274 12:14:33,690000 10.0.1.226 192.168.200.182 HTTP2/.. 1268 HEADERS[1]: POST /namf-comm/vl/ue-contexts/imsi-2082018927417724/n1-n2-messages
From 8.8.8.8 277 12:14:33,691008 16.0.08.16 17.8.8.17 NGAP/N.. 217 PDUSessionResourceSetupRequest, DL NAS transport, PDU session establishment ac
Sequence 2,size 64 bytes, 116 278 12:14:33,726808 17.8.8.17 16.8.8.16 NGAP 73 PDUSessionResourceSetupResponse
- : 279 12:14:33,727068 192.168.239.242 18.127.12.31 HTTP2/.. 883 HEADERS[2247]: POST /nsmf-pdusession/vl/sm-contexts/2478083473/modify, DATA[2:
;:T;::j;sizeﬂbytes,tﬂ'”ﬁ 18.8.1.94 192.168.282.191 HTTP2/.. 1275 HEADERS[1]: POST /namf-comm/vl/ue-contexts/imsi-282018927417724/n1-n2-messages
285 12:14:35,605000 16.0.0.16 17.8.8.17 NGAP/N.. 288 PDUSessionResourceModifyRequest, DL NAS transport, PDU session modification cc
286 12:14:35,641088 17.0.8.17 16.8.0.16 NGAP 63 PDUSessionResourceModifyResponse
L] ® @ il (D 287 12:14:35,643680 192.168.239.242 18.127.12.31 HTTP2/.. 871 HEADERS[2249]: POST /nsmf-pdusession/vl/sm-contexts/2478003472/modify, DATA[22
289 12:14:35,666008 17.8.8.17 16.8.8.16 NGAP /N 95 UplinkMNASTransport, UL NAS transport, PDU session modification complete
293 12:16:18,094008 A 10.0.1.226 192.168.85.253 HTTP2/.. 1175 HEADERS[3]: POST /namf-comm/vl/ue-contexts/imsi-202018927417724/n1-n2-messages
SIM card settingS 296 12:16:18,895 8.08.16 17.8.8.17 HGAP/N.. 187 PDUSessionRescurceModifyRequest, DL NAS transport, PDU session modification cc
297 12:16:18,1 @.17 16.8.8.16 NGAP 61 PDUSessionResourceModifyResponse
Edit SIM info 298 12: .239.242 18.127.12.31 HTTP2/.. 869 HEADERS[2253]: POST /nsmf-pdusession/vl/sm-contexts/2478003472/modify, DATA[2:
. % T o) Jea 12: 16.8.8.16 R e e, EEE— "_ P . i mdnd ame
Edit SIM card name 384 12: 16.8.0.16 W ¥ QosFlowAddOrModifyRequestList: 1 item

QosFlowAddOrModifyRequestItem
qosFlowIdentifier: 1
v gosFlowlevelQosParameters
v gosCharacteristics: nonDynamic5QI (@)
* nonDynamic5QI
fiveQI: 1
+~ allocationAndRetentionPriority
prioritylLevelARP: 13
pre-emptionCapability: may-trigger-pre-emption (1)
pre-emptionVulnerability: pre-smptable (1)
v gBR-QosInformation
maximumFlowBitRateDL: S20@@bits/s
maximumFlowBitRateUL: 520@@bits/s
guaranteedFlowBitRateDL: S5280@bits/s
guaranteedFlowBitRateUL: 5200@bits/s
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