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/ Abstract \

Mobile communication systems should evolve to satisfy the tremendous increase in capacity demand by 2020 and beyond.

The requirements for the fifth generation of mobile communications (5G) are multi-fold, and future extreme Mobile Broadband (xMBB) systems should
not only meet the significant requirements for capacity increase, but also address the needs for higher user data rates — up to 10 Gbps for services
such as 3D immersive user experience and telepresence on mobile devices.

Another key requirement for 5G is reduced latencies. Some services, such as interactive applications and ultra-responsive mobile cloud services, will
demand end-to-end latencies as low as 1 ms, and users should experience improved and consistent Quality of Experience (QoE) in all situations.

We introduce some of the challenges and opportunities with mm-wave frequencies for access, backhaul and fronthaul and highlight a few identified

key technical enablers to support targeted 5G use cases, with a special focus on multi-antenna and multi-node transceiver architectures, as seen in
&he MMMAGIC project. We also introduce the research plans in the ChaseOn antenna systems research center at Chalmers University of Technology/

e®° e Selected research results
= ) . :‘.‘ M AG I C ~
. = e ¢ Design KPI’s ® e ’ (ES);-Ipzlf:lct)\j:rt;;e L User1
® Access delay ® Exploit
5 ‘ mm-wave Based Mobile Radio Access Network for o= = é f:ﬁt;;;;’on B ceritomie o |
) Fifth Generation (5G) Integrated Communications o Complerty Uﬂ o Cowplng  eswser B P ()
L Fee P peamforming B

Horizon 2020 Public Private Partnership Consortium information

and initial ; _ v L User 3
access B

UHD . . ¢ Standalone/non ;
_ Coordinator: Samsung Electronics, Europe Ltd. staniddaleis ® Support \ tBaSE S:ttatlc',tn
TV/Stream In g N Technical Management: Ericsson AB operations support % b:;:: ::’::::‘ different (M transmit antennas) [
:‘M ~ T — Q . transceiver/ant — User N
‘ cas Immersive ‘ configurations enna
. m . .
I mmersive an d !‘ S i e ¢ SRR conflgurat|ons Beamforming process Data transmission
Interactive 3D [ v e
. - @ - Total packet transmission period
services S H Cell Discove Random Access and B Ref t and v | | |
' ' Y Resource Allocation eam netfinement an
: Tracking for Mobility 2 g0
Ultra- Beam Sweeping Beam Alignment Management A
. =3
responsive o N\ A A J £ o
mobile cloud ' , ' , Y 3
7\ A Broadcast signaling A Contention-based access A Beam refinement =
\\ « The AP transmits * The UE transmits a preamble over * Further AP/UE beam E 40
synchronization signals the shared random access channel alignment for rate =
U | tra'd en S e and cell-related A Beam a|ignment maximization % 20 F
deployment plelpaten - AP and UE find suitable A Beam tracking o
| mmWave A Directional antennas for transmit/receive directions * AP and UE beams need to be
: L . . - ! rapidly updated due to 0 L . . .
. achle_vleng sufficient link A Time, frequency, and spatial e ey 0 200 400 500 800 1000
margin resources are allocated for the UE i
Mu |t| cast S et mobility) Number of iterations K
suppo 't g required for coverage System performance with delay (o« = 0.001)
LUy
A 100 0
. . . 10
Self- v = _ Joint RF-FSO with HARQ provides 7
backhaul/front- b S ! substantial throughput and outage _ 10"
haul support ; s i g R T
Ula-high ‘_‘ User mobulity S10% 2
capacity wupport S H
MOrvICes on L o104
WRC’19 & motiie devices %10’3< 210
3GPP q ¢ ot e 5 ’ . - ==Non—ideal PA.£=0.75. 9=0.5.P =25 dB
H d-start 154 == Only RF link ol |---1deal PA e
€ad-siar © —oOnly FSO link I | ..
A m L L L L 5 SNR {dBJ
) 5 10 15 20 25

SNR 10logyP (dB)
Comparison between the performance of RF, ~ Outage probability for different PA
FSO, and RF-FSO based systems. The RF ~ Models and number of HARQ-based
and the FSO links are supposed to follow  fetransmissions.
Rayleigh fading conditions where the path

-
|
' - - ~ ‘ '
=™
X Ny o -
_-'\’ -
-— . =2
. » A
— Y v

- QU | ts foll lized log-normal
Tin = rwen @ aniep 52 [REEE e oaorer ot e o™
E @ ress = Fraunhofer ' dea Jointly optimization of the multi-node hybrid precoding, load balancing and BS operation modes for
Improving the network energy efficiency, using spatial multi-flow
Bl University of HALMER TECHNISCHE mmWave acro Ir
A posristor CHALMERS Qg onversimar Sma‘;‘;"ce”BS -
YY) ( - —-----.._____I’r"" ]{}UJ}:]'
§%H DE&SCHWARZ oioloac 343 qamecom E /{ i
Advisory Board Dﬁ% p - R
\ 7 / CDF of the total power consumption for 3 (left) and two (right)
- coordinated BSs including the hardware power consumption.
—_— gil mé | t"-.: ﬁ@?ﬁﬁfﬂ ch_om PTS S The target spectral efficiency is 4 bit/s/Hz.
t"J lnle s g U BNetzA Y Regulatory Authorty Multi-node cooperation and coordination is very useful for mm-wave networks, from both beam sweeping,
throughput, outage, energy efficiency, load balancing and peak power reduction point of view (EIRP).
Multi-antenna wireless architectures for Conclusions Key mmMAGIC final deliverables
next-generation wireless systems — i ildi identifi L
J MANTUA (2017_202)/2) Key technlca:c: bl_Jl'jlld'ng tl)tl_OCk? have b%en 'C:fnt'f'cfd;g - D1.1 Use case characterization, KPIs and preferred
a mtm'V_Vec‘;’ﬁ eX'I € r3u| 'fal_rll ecrima and mu |-note suitable frequency ranges for future 5G systems
Advanced antenna systems for 5G and beyond mm- =ystein. Lhannet modess, Hardware impairmen between 6 GHz and 100 GHz, 2015-11-30
wave wireless communication networks models; Waveforms and frame structure; Initial 599 M ¢ Result 4 Final MAGIC
o access procedure; Multi-antenna and multi-node - Ye.c Measurement Resuits ahd rinal mm
Objectives technigues Channel Models, 2017-05-12
- Determine the functionalities of each node in Some observations related to multi-node techniques: - D3.2 Evaluations of the concepts for the 5G
heterogeneous wireless networks towards capacity, Advanced initial access techniques are crucial architecture and integration 2017-06-30
coverage, latency, energy efficiency, and reliability Multi-nod . ] dination ' - D4.2 Final radio interface concepts and evaluations
- Develop centralised/decentralised cooperative - ViUTti-node cooperation ahd coordination Is very for mm-wave mobile communications 2017-06-30
. useful for mm-wave networks. _ . . .
MIMO techniques. Hvbrid RE-ESO links h | tontial - D5.2 Final multi-node and multi-antenna transmitter
- Demonstrate the identified solutions on a hardware Biak ) NKS ave.a arge-po enhtial. and receiver architectures and schemes 2017-06-30
testbed. ;eclljgee(:(x:ter{ggtd;g)g\r/i\:‘%ig:etfglgge%?rnallrgfr?iggﬁg;e cell - D6.6 Final mmMAGIC system concept 2017-07-14
CHALMERS == iii{ qamcom { BLUETEST. KEYSIGHT : _
UUUUUUUUUUUUUUUUUUUUUU = it A SBLUETEST.se A IEYSICHT https://5g-mmmagic.eu

CHALMERS UNIVERSITY OF TECHNOLOGY, SE-412 96 Gothenburg, Sweden, +46 (0)31 772 10 00, www.chalmers.se


https://5g-mmmagic.eu/

