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5G-Xcast
Consortium

Xcast: An efficient combination
of uni-, multi-, and broad-cast
transmission mechanisms gy

CONTENT GENERATION DISTRIBUTION CONSUMPTION

Broadcast and Multicast Communication Enablers for the Fifth-Generation of Wireless

Systems (5G-Xcast)
— Project Duration: June 2017 - May 2019 (24 months)
— European Union funded project; Call H2020-ICT-2016-2; Grant Number: 761498
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Flexible and Cloud-
native Architecture

CLOUD-NATIVE ARCHITECTURE
ENABLING UNPRECEDENT
COMMUNICATION CAPABILITIES

PTM & CONTENT POSITIONING AS

BUILT-IN NETWORK DELIVERY OPTIMISATIONS,
NOT AS A SERVICE, FOR ALL VERTICALS
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Personalized
Broadcast

Converged and
hybrid Xcast

OPPORTUNITY FOR THE
CONVERGENCE OF FIXED, MOBILE
AND BROADCAST NETWORKS

5G-Xcast
Vision

NETWORK SLICING FOR
BROADCAST SERVICES

New media content
delivery, OTT and pQ
network compliant

PTM: Point-to-Multipoint NOKIA

MO: Micro-Operator
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/" Multimedia&

Entertainment

BUHDTV delivery
1VR, AR, 360° video
i Content prepositioning
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5G-Xcast
Vision

1 Autonomous driving

information
IInfotainment
1 Safety applications

I Push to X (talk/video) /_/’ "\\ 1Signage information

Things

i Software &
firmware updates

1 Common control
messages to devices

e
—

—
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I Disaster alerts (e.g.
tsunami, earthquake)

1 Emergency alerts (e.g. }

J \_Rhazar, amber alerts)
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5G Spectrum

TCountries with confirmed (timetable specified) forthcoming

Current Status

TCompleted 5G Auctions

Region /

Country

Ireland

Band / Licensing
Basis

3.6 GHz / MBB, 5G

Auction /
Award Date

2017

Latvia

3.4-3.45,3.65-3.7
GHz / 5G

2017

South Korea

3.42-3.7,26.5 -
28.9 GHz / 5G

June 2018

Spain

3.6 -3.8 GHz / 5G

July 2018

UK

3.4 GHz / 5G

2018

5G (or technology neutral) spectrum auctions

G

© GeoNames, MSFT, Microsoft, Navinfo,

Powered by Bing

Navteq, Thinkware Extract, Wikipedia

* 17 countries have formally announced 5G spectrum auction plans
between 2018 - 2021
* 9 countries have planned spectrum allocations in potential 5G bands
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TCount of countries with various 5G

e licensing status, by spectrum band
64-71GHz —
47 GH: .
37-43.5GHz —
31.8-33.4GHz mm
11.3-31.8GHz
27.5-31.3GHz mm
27.5-795GH: I
27.5-28.35GH; m—
26.5-28.9GH: mm
26.5-27.5GH ———
24.25-27.5GHz -
24GH: ==
6-23 GHz* -
4800-5000MHz  —
4400-5000MHz mm
3B00-4200 MHz  —
3700-4200MHz =
JG00-3E00 WIHz |
3500-3800 MHz -
3400-3800 MHz -
3400-3700MHz  ——
3400-3600MHz —
3300-3400MHz SEEE——
2600 MHz  e——
2500 MHz  —
2300 MHz

2100 MHz  nee—

2000 MHz =

1900 MHz =

1800 MHz  n——

1600 MHz

T400-1500NHz |

300 MHz mm
200 MHz ——
F00 MHz
500 MHz E—
450 MHz mm

o] 2 10 =) 20 23
WMEGPCC WSGRPTE mSGAL mOPCC mORPTE mOAL
Key:
5G=5G only or 5G and LTE | O = Other (technology neutral, unlicensed, mobile
usage, IMT) | PCC = Proposed, considering, or consulting on | RFTE = Reserved,
planned, to be auctioned, or being auctioned | AL = Allocated, or licensed
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tSource: GSA Report: "Spectrum for Terrestrial 5G Networks: Licensing Developments Worldwide”, July 2018. (https://gsacom.com/)




5G Spectrum
Broadcast / Digital TV Context

Region / Country? Band / Licensing Basis Broadcast Relevance

Australia 1.5,3.6,25.25-27 GHz / 5G The 1.5 GHz spectrum is planned for auctioning in Q2 2019.
The band is currently in a process of re-farming for mobile
services and broadcasting satellite services.

Slovakia 700 MHz / Under consideration | Considering allocating spectrum at 700 MHz after freeing it
3.6 - 3.8, 10 GHz / Unspecified | up from use by digital TV.
26, 29 GHz / Consultation In May 2018 RU launched an auction for spectrum in the 10

GHz band, designated for public wireless access comms.
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tSource: GSA Report: "Spectrum for Terrestrial 5G Networks: Licensing Developments Worldwide”, July 2018. (https://gsacom.com/)



Future Digital TV Production %%Xc AST
Demo at EUCNC 2018 Y7

Future >G-A( O Trial of utilization of shared 2.3 GHz band o s
for MNO, traditional PMSE using =
proprietary (non LTE/5G) technology and
PMSE using LTE = L Sl
U Demonstrates that LTE radio for PMSE e Step5) | LTE
allows smooth shift for PMSE stakeholders ’

towards new PMSE equipment

Step 6)
PMSE S
LTE M5¢
LTE2 =

Paper: T.Jokela et al., “Trial of spectrum sharing in 2.3GHz t !

T
band for two types of PMSE equipment and mobile network”, 2300 MH: 2350 MALL
in Proc. IEEE BMSB 2018 conference, June 2018

o O TURKU AMK aihe
B, ° 0e ol t
((K)_ Handover '((X) ) (D]
P Ot Prapreary = « ETSI has specified how Licensed Shared Access (LSA) helps mobile operators to
’°°”"'\ NN 2361 2 31"’" use the same spectrum band as a secondary user.
e + Part of the 2.3 GHz Program Making and Special Events (PMSE) users are expected
i e to migrate the camera communication to LTE or 5G.
R + The demo showcased how the current license holders - PMSE, can be prioritized and
ke how LSA can be used to manage spectrum sharing between current PMSE use, LTE

based PMSE use and commercial LTE operator network.
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. . =5 )(CAST
Unlicensed Xcasting
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Ena b | | ng N ew Se rvices Application Layer - New 5G Ecosystems
Proximity | Secure Access Spectrum Discovery / Access New 5G Ecosystem
Services Provisioning Configuration Advertisement Collaborations
PR g by e

« Data rates growing exponentially
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‘ Network Layer — Unified 5G-gNB with cloud-based CN, NMF and other optimizations ‘

T T -—I-

« Spectral resources limited & expensive 4

‘ Device Layer — Unified 5G-UE ecosystem for connectivity ‘

* Micro-operator networks - a key enabler for technology adoption in 5G
* Need cost-efficient solutions for massive scale deployments

« Redefining end user trust paradigms and relationships between incumbents

 Need to investigate competitive technology enablers for 5G, as compared to currently
available radio access technologies

8  ©Nokia 2018 Public Figure Source: A. Prasad, Z. Li, S. Holtmanns, M.A. Uusitalo, "5G Micro-Operator Networks - A Key Enabler NNOKILA
for New Verticals and Markets," IEEE 25th Telecommunications Forum (TELFOR), Belgrade, Nov. 2017.



Unlicensed Xcasting
Architecture & Performance

. 1
Source: 5G-Xcast DeliverableD4.1
N 0.9F
XCF: 5G-Xcast control plane :' NSSF NRF PCF UDM AF NEF |
XUF: 5G-Xcast user plane ! ! 0R-
UC: Unicast ; ansgP Nnr%_[) N|::cfQ Nudrn(]) Naﬁ) Nnef(]) i
: nlca.s | Nausf Nam% Nsmf(J) Nxcf | 0.7-
MC: Multicast | !
I
UE: User Equipment : cp | AusF AME | SMF | XME-C 0.6
CP: Control plane l\\ ) Iy
UP: User plane RSP S SRR S e} -- 8‘15—
N1 N2 N2 N4 Nx
T TTTT T mmsmmsss—moom—m--- . ',""“"""""" ___________ : 0.4F
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uc/me sorp K — (R)AN 2 UpF : 03
r uc/Mc modem ! : f ~ XMB-U
] I / 1 .
1 ] | ] Content provider L
App ad | ! NAwF N3 : Content Server 0.2
uc/mMc | on- | CDN
i Y EC | 0.1
I UC/ MC _,:50;'3 : l\ access U P !:
U E modem ) [ < 'US
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Broadband service provider
Possible synchronization
enhancements

Min-5INR

Impact on ,'/

All SFN Cells Active
4 SFN Cells Active

3 SFN Cells Active

" Reduced SINR/Spectral |

Efficiency

10
SINR [dB]

20 25

« Significant interference reduction using enhanced single frequency
networks (SFN)

Source: A. Prasad, P. Lundén, M.A. Uusitalo, Z. Li, "Enhancements for Enabling Point-to-

Multipoint Communication Using Unlicensed Spectrum," IEEE International Symposium on

Broadband Multimedia Systems and Broadcasting (BMSB), June 2018.
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Key metric for multicast / broadcast

Significant improvement in cell-edge user SINR

To enable higher spectral efficiency for multicast / broadcast content
Complying with listen-before-talk constraints
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55 )(CAST (————————- \
SG-XCaSt [ - ] ctandord Product Wide-scale | Discussions expected |
esearc I——>| andards i
. . Implementatlon deployment | tostartin Oct.2018
From Vision to Reality

 New study on "LTE-based 5G Terrestrial Broadcast” approved in 3GPP RAN meeting (June
2018)

- Supported by a wide range of partners from 5G-Xcast consortium and advisory board

- Enabling covergence of different worlds
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« Core Objective [Source: 3GPP TDoc RP-181342, Qualcomm Inc.]
- “For the broadcast requirements in 3GPP TR 38.913, and taking as baseline Rel-14 LTE:

« |dentify which of the broadcast requirementsin TR 38.913 are relevant for dedicated terrestrial broadcast networks.
Capture the gap analysis and potential solutions (if needed) to meet the broadcast requirements in a TR.”

« Rel-14 LTE eMBMS have been expanded to include terrestrial broadcasting (also referred as “EnTV” incl. features such
as dedicated eMBMS, larger inter-site dist. (new cyclic prefix of 200pus), network sharing and receive-only mode.

- Further requirements for the 5G radio access were defined in TR 38.913.

« LTE-based eMBMS has undergone a deep transformation in the Rel-14 such that many of the 5G requirements for
dedicated broadcast networks may be already fulfilled, thereby requiring gap-analysis

- The gap analysis will compare the current LTE broadcasting capabilities with the requirements for 5G dedicated broadcast networks in TR 38.913
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Public deliverables, scientific papers, presentations: Website:
http://5g-xcast.eu/documents/ WWWw.5g-xcast.eu
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Twitter:

@ocucast NOKIA
LinkedIn:

https://linkedin.com/company/5g-xcast

Videos:
https://www.youtube.com/channel/lUCCI2iISqTDx42UiLoRcDyDBq
https://youtu.be/daFOf30NG2U

DISCLAIMER: This work was supported in part by the European Commission under the 5G-PPP project
Broadcast and Multicast Communication Enablers for the Fifth-Generation of Wireless Systems 5G-Xcast
(H2020-ICT-2016-2 call, grant number 761498). The views expressed in this contribution are those of the
authors and do not necessarily represent the project.


http://www.5g-xcast.eu/
https://twitter.com/5Gxcast
https://linkedin.com/company/5g-xcast
http://5g-xcast.eu/documents/
https://youtu.be/daFOf30NG2U
https://youtu.be/daFOf30NG2U

