
VIRVE 2.0    

-Broadband Mission Critical Communication 

PSCE 04.12.2019 Paris, Kari Junttila 



Facts of Finland and Virve 

Lapland  

~ 2 pers./km2 

Uusimaa  

~ 216 pers./km2 

Average  

~ 17 pers./km2 

• Geographical area: 338.000 km², population: 5,5 million  

(> 35 % Larger than UK with 65 million people) 

 

• Member of EU; 1.340 km Schengen border with Russia 
 

• Virve network: 

• Virve is owner and operator of the network 

• 100 % owned by State of Finland 

• 1.400 Base Stations, 17 Switches, vendor: Airbus  

• All Security Authorities in One Shared Network 

• ~ 45.000 subscribers 

• ~ 150.000 group calls and ~ 8 million SDS messages/ 

day 
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Exponential Data Growth in Finland 

+ 2017 12GByte/month 

+ 2019 ~24GByte/month  



Virve 2.0 mission 

 

”Virve 2.0 is desirable and trusted mission critical 
mobile broadband service for PPDR agencies and other 

stakeholders for national emergency supply” 
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Question 95: Virve 2.0 tactical base station can be 
part of vehicle 
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YRITYSLUOTTAMUKSELLINEN 

Suomen Erillisverkot -konserni 

1st Challenge Coverage  
 

                  Virve (TETRA)           Commercial LTE 

LTE Services 

10/2Mbps 

Virve Services  

-95dBm 

+ Tetra 380-400MHz   vs. LTE 800MHz 

+ Coverage(C/I) vs. Services Throughput & Users 

+ Urban areas covered & ALL Capacity  

+ BUT: 
+ Is QPP functionalities fast/good enough? 

+ How to fill the gap? 
+ Build new masts? 

+ Build Tactical BTS?  
+ There is compromise  between services 

+ Terminal sensitivity/power 
+ With or without external antennas/connector 

+ Losses: 
+ - 6dB frequency  400MHz vs. 800MHz 

+ -10dB  vehicle penetration losses 

+ Higher indoor losses -10dB vs. -15dB 

+ Propagation – Penetration – Reflection - Diffraction 



2nd  Challenge  Capacity 
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Suomen Erillisverkot -konserni 

Capacity 

10MHz 

Capacity 

 20MHz 

+ Rural areas only 2x 10MHz 

+ ~90% geographical  coverage 

(dominance) area 

+ What are options to guarantee 

capacity on large scale events?  



3rd  Challenge Hardening  
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Suomen Erillisverkot -konserni 

Battery backup 

 3 hour 

Battery backup 

15min 

+ What are the best options? 

+ Lead acid, Fuel cells, generators? 

+ Other solutions? 

+ How many hours is enough? 

+ Statistics of power outages 

+ National regulation 

+ LTE 15min (2G&3G 3h (and oh those 30% 4h) 

+ EU regulation  

+ 24h Voice service for restoration from power 

outages 



Governmental decisions 

+ In700MHz auction in Finland public safety was not given a frequency, 

instead it was decided by ministry of transport and communications 

that commercial networks could fulfill the needs of the public safety. 

+ Task force from the ministry of finance concluded that Suomen 

Erillisverkot would be the best organization to function as a service 

operator.  

+ WRC 2023 (470 -600MHz) next change for Public Safety in Europe… 
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New Legislation 2019 

+ Quality of Service 

+ Priority 

+ Pre-Emption 

+ National Roaming 

+ The obligation to use 
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Prerequisites  

+ MCBB strategy (to whom, what and when)  

+ Commitments from User Organizations to co-operate 

+ Business plan (TCO…) 

+ Legal framework (enablers) 

+ Migration plan  
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+ Active communication with all stakeholders 

+ Common needs identified 

+ No-one get what they want without strong commitment to test and development 

+ Joint and consistent message toward technology providers 

+ Also internationally together 

+ It’s all about MCX services  

+ All aspects are important  
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User organizations involvements 



Roadmap to Mission Critical Broadband 
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2025 

2022 
2018 

2021 

Virve 2.0 

Prioritized 

Broadband 

Subscription 

Virve 2.0   

Mission  Critical 

Applications  

Virve 2.0  In Use 

Nationwide 

TETRA-Virve services 

Virve 2.0 –

Program started 



Phases 

+ Procurement of RAN as service and MOCN core (ongoing) 

+ Request For Quotation 01/20 (final) 

+ Coverage extensions 

+ Hardening of the network 

+ Mission critical services 

+ Terminals (critical for migration) 

+ Antenna connector – external antenna (for <1GHz) 

+ Vehicle mounted radios 

+ D2D 

+ Wearable communication 
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Services - incremental approach 

+ Q1/21 Data(pilot Q3/20) 

+ Q3/21 VoLTE 

+ Q2/22 MCPTT  

+ Q3/22 MCVideo  

+ Q1/23 National Roaming 

+ Q2/23 International Roaming 
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Erillisverkot Datacenters 

Virve 2.0 Service Architecture 

Platform (Keko PaaS) 

Capacity Services 
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24/7 monitoring and Customer Care 

Control 
Monitoring 
Automation 
Access 
User Rights 
Billing 
Raporting 
Cyber Security 

APP A APP B APP C APP D 



Challenges and Lessons learned 
+ Geographical coverage - for what services and how many users? 

+ Capacity is not issue in cities - but Indoor coverage is… 

+ Tactical BTSs or Batteries? (ROI) 

+ Time plan – Add 50% more time - everywhere -   

+ Communication between stakeholders  both nationally, European 

level and Globally 

+ Political decision making 

+ Funding 

+ Continuous development of the technology 

+ Future is almost here:  

+ NLOS Drone control, autonomous swarms of Drones and U-SPACE 
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Virve 2.0 enables new use cases and 
services 
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Group communication 

Critical data (SDS) 

AVL 



Palveluoperaattori (Erillisverkot), PLMN 244 33, Vaihe1

Customer Z

PS Core (EPC / 5GC)

MME, AMF, SGSN

SGW, SMF

Other MNO(s), MVNO model
National roaming (MNO #2, MNO #3, ..), IPX (int.)

Stages 2 ->

WBTS (3G)

BTS (2G)

S1-MME, M3

S1-U

Iu-PS

Customer Networks and 
Services

(Erillisverkot internal)

...

S6a, Gr/S6d, N8, N12

N2

Sh

Cx

Mw

VIRVE
(TETRA)

Common Serv.

Stage 2: MC Core - Mission 
Critical Services

Group./Conf/ID/Key/Loc. mgmt

ISC (MC)

ISC
A-SBC (int. IMS)

I-SBC (ext. IMS)

Gm, Ut, GC1, ..

Ix

Iq

IMS Core

Stage X

CIoT Core

CIoT (NB-IoT, LTE-M)

Cr, Mr 

Tsp

T8

AS (MCX)

AS (non-MC)

ERVE IP/MPLS Core

Customer 1

Customer N

Customer 2

Customer X

Internet (Erve),
restricted use

Service Y

Co-operation and Support 
Services

...

App

VIRVE App
Video IM

.. .

Co-operation platform, KEKO

Krivat ...

Data

Speech

Local network (MEC)

Customer

Standalone network (IOPS)
RAN

Erve UPF

AS

Core

IAM, Billing, ... 

Mr

Mx

Mx

Iq

MRF

OSS/BSS

O&M

Charging (OFCS)

...

N22

Shared RAN (MOCN)
MNO #1 frequencies

Gb

PGW

N4

S5/S8-C

S5/S8-U, N4

Sgi, N6 (IMS Core)

Gn/Gp

Sgi, N6
(CIoT indirect)

Sgi, N6
(CIoT direct)

N9

Databases
Back-end

Front-end

UDR

Ud

Gc

S6a, Gr/S6d, S6c,

N8, N12, Cx, Sh
Gz

Ga

Rf

(CS/PS/IMS/
CIoT/MC)

Gz

T7

TUVE

Customer Networks and 
Services (external)

Sh, PC4a/b (MC)

MCX Services

(I/)S-CSCFA-BCF (IMS ALG)

A-BGW (IMS AGW)

HSS/UDM/HLR
AUSF/AuC, ...

NSSF

MBMS (optional)

MB2-C/U

MCX AS
MCPTT

MCVIDEO

MCDATA

FRMCS

MCX AS

M1

Sm,Sn

Sgmb,SGimb

S6m, T4

HSS, SMSC, ..

T6ai/bi

DNS (PS, IMS)

S6t

SIM mgmt
OTA

SMSC/
MMSC

VPN MDM

Mobile Signature Serv.
3GPP MCX-TETRA Interworking

IWF

IWF

P-CSCF

S11, N11

PTT-TETRA

PCC

ISC (MC)

Rx, N5

Gx

Sgi, N6 (IP Core)

Rx, N5 (MC)
Sgi, N6 (MC)

Rx, Nt

Ud

SCEF SCS

MTC-IWF IoT AS

IoT AS

PGW-C, GGSN

I-BGW (TRGW)

CDF/CGF

BM-SC

MBMS GW

MOCN model
Mobile Network Operator (MNO #1), PLMN 244 xx

244 33

244 33

244 xx

RAN Backhaul

RAN BH

Core (CS / PS / IMS Core, CIoT  ) Internet, Customer Netw., Services

RAN

244 33

244 33

N3

N15

ProSe/DMO

PC1/3/5 (MC)

Iu-CS

Gr, Gs/SGs, 
Gd/SGd, ..

VPLMN HPLMN

Roaming interfaces
(S6a, S8, Nx,  )

eNB (4G)

Sh, S6c

IP-SM-GW

PSTN, ext. IMS

CS Core

Mc,Mn

E, Nc

Nb

McMc Mj, Mg, Mx

Mb

C

GW MSC / MGCF

CS Core GW

D

Service Operator (Erillisverkot), PLMN 244 33, Stage1

CS/IM-MGW

A

DRA/DEA

RNC

BSC

MGW

MSC/VLR

NR (5G)

I-BCF TAS

N10

PGW-U, UPF, GGSN

N14

N7

PCRF, PCF



Public papers 

+ RFI RAN & CORE 

 

 

+ White Paper of the RFI 

 

 

+ RFI MCS 
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Thank you! 

Kari.Junttila@Erillisverkot.fi 


