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5G Test Network (5GTN) Oulu, Finland

Support for 5G NR and LTE-A access

Variety of core network options available for
different use cases
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Key capabilities

Integrated management, monitoring and testing framework

- Core & transport
. 5GC: carrier grade and open source

MEC /

edge cloud Open 5GC Open EPC

Enensys

. EPC: carrier grade and open source oae ent s
with eMBMS support

. Transport: 10 Gb with SDN support

Nokia Nokia

- Radio & edge ahien enelons
«  5G NR: 1 outdoor + 2 indoor cells (4x2 MIMO) @

. 3.5 GHz - Band n78 TDD with 60 MHz BW

. LTE-A: 3 outdoor + 9 indoor cells (2x2 MIMO)
. 700 MHz - Band 28 FDD with 10 MHz bandwidth for NB-loT
. 2.1 GHz-Band 1 FDD with 10 MHz bandwidth for LTE-A and NB-loT
. 2.6 GHz - Band 7 FDD with 10+5 MHz bandwidth for LTE-A

- Management & orchestration
. Combination of proprietary and open source tools for network management and monitoring
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Vertical trials in 5GTN

. Sub use cases / .« 1 Service
Vertical . Description
scenarios Type

Requires MEC

Healthcare HTA Educational Surgery eMBB and eMBMS with
5G NSA and SA.

Emphasis on low
latency over

1254 Human Tachograph URLLC Ulira-reliability.
Requires MEC.
Transport . _
T4S1 Venhicle Prognostics MMTC -
Requires eMBMS
T4S2 Over-the-air (OTA) Updates MMTC with 5G NSA and
SA.
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Deployment of vertical trials

Three types of slices
« 4G / 5G NSA

e 5G eMBB

e 5G URLLC

Edge cloud enables

low latency for 5G
URLLC deployments

Rudimentary RAN
slicing with dedicated
eNBs/gNBs

5GHEART.ORG

NSA slice

Dedicated
eNB(s)/gNB(s)

Dedicated EPC instance

SPGW

MME

PCRF

HSS eMBMS

eMBB slice

Dedicated
gNB(s)

5GC VNFs

UPF

AMF+SMF

( 5GSA ) ( 5GSA ) ( 4G/5G )

URLLC slice

Dedicated
gNB(s)

5GC VNFs

UPF+MEC

AMF+SMF

PCF

ubm

NSSF NRF AUSF
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Deployment of Healthcare ftrials

- Remote Interventional Support: H1A - Educational Surgery
- eMBB and 4G / 5G NSA slice configurations

Service components and user devices
«  360° video camera transmitting live feed over 5G uplink

« Video streaming server in the local cloud distributing 360° video content
« Smartphones and VR/AR classes receiving the content over 5G downlink

‘ 360° camera UE Dedicated EPC instance Local service cloud
) Up.zllnk ___________ Dedicated Streaming
Downlink T eNBs/gNBs MME SPGW PCRF HSS eMBMS cerver
glasses \ UE A
) 360° camera UE 5GC VNFs Local service cloud
Yplink 4 e | - Dedicated Streaming
Downlink VR/AR gNBs UPF AMF+SMF PCF UDM NSSF NRF AUSF server
glasses \ UE
s 5GHEART.ORG \ A 5G HEAHT




Deployment of Transport trials (1/2)

- Autonomous/Assisted Driving: 1254 - Human Tachograph
- URLLC slice configuration

- Service components and user devices
«  Wearable sensor devices streaming data over 5G uplink
«  Wearables data server in the local cloud processing live sensor data
«  Wearables data server in the remote cloud processing historical sensor data
«  MQITT broker in the edge cloud triggering warning messages
«  MQIT clients in smartphones receiving the warning messages over 5G downlink

UPF+MEC Local wearables Remote wearables
: NB: AMF+SMF
Downlink L - ghbs (MQTT broker) * PCF UDM NSSF NRF AUSF data server data server

MQTT client

W |
| — ? | | — | — Local service cloud emote service clou
Uplink sensor device Dedicated
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Deployment of Transport trials (2/2)

- Vehicle Data Services: T4S1 - Vehicle Prognostics & T45S2 — Over-the-Air Updates

- eMBB slice configuration
- Emulated service components providing use case specific test traffic
. Measurements of the best case performance for single user

- mMTC aspects of the use cases assessed and validated using traffic emulators
. Measurements of the scalability for large amount of emulated users

5GC VNFs

Vehicle .
application & UE Dedicated
MQTT client gNBs UPF AMF+SMF PCF UDM NSSF NRF AUSF
\_/
5GC VNFs Local service cloud
Vehicle UE Dedicated Application
application gNBs UPF AMF+SMF PCF UDM NSSF NRF AUSF psperver
E— S5GHEART.ORG vv 5B HEAH-‘V

Local service cloud
Application server & MQTT broker
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This projectreceived funding from the European Union’s Horizon2020 research and innovation
programme under grant agreement No 857034

FOLLOW US: Facebook: Twitter:

LinkedIn: YouTube:



https://www.facebook.com/5gheart/
https://www.linkedin.com/in/5g-heart-eu-project-7604b9195/
https://twitter.com/5gheart
https://www.youtube.com/channel/UCCMCgVJwrMmrfp3oQZzFDvw

