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Summary

0D4.3 provides final findings on several network-level
aspects and groups of solutions that are considered
essential for designing future 5G solutions.

Alnterference management and resource allocation
schemes

AMobility management and robustness enhancements
AContext aware approaches

AD2D and V2X mechanisms

ADynamic reconfiguration enablers
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Interference management and resource ¥
allocation schemes

5G deployments will experience different interference conditions then observed
nowadays. Most important factors that need to be considered are:

AHeterogeneity of applications and deployments <> Control plane

AFlexible UL/DL TDD operations smalleell ™ pacro <> User plane
ANetwork densification ord
7

Control/user plane decoupling and over small cell 4" over the  Macro provides resource

o : . - usage instructions, small
alr
the air signalling for centralized RRM " cell forwards channel

information / buffer status

Macro acting a§ a_t RRM coordinator entity ACK/NACK/\
for small cells within its range PMI ete.

Downlink delay results Uplink delay results
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Interference management and resource \
allocation schemes
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Resource auctioning and regret

matching learning
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Smart resource management with low
signaling exchange that is able to
adaptively tune transmission parameters.
15% higher spectral efficiency than elCIC
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[ Regret-Matching (P 4= -10dB)
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Average cell spectral efficiency [bps/Hz]
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RE = 5dB RE = 10dB
Range expansion threshold

SCMA multiplex transmission from different
users using multi-dimensional sparse
codewords. Message Passing Algorithm
(MPA) is used for detection of contention
based data transmission

: : MMC capacity-@1% pkt drop-rate
SCMA for massive number of devices (K units/MHz)
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# devices (K devices)

Small packets baseline
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Interference management and resource
allocation schemes

Several interference identification schemes were analyzed. The one
based on Multi-Kernel is most suitable to aid interference detection.

T 2 J 120 »
Multi-Kernel based method for ’b - : ?g w «- _

identification of interference

patterns (spatio-temporal path-

: 100
loss info) o
90

Capability of reconstructing

path-loss maps based on 80

measurement arriving over time o

56 100 ' 50
%4
estimated
O VUE served directly by macro BS Y =

B Macro UE, no MN

1600 | ¢ VUE, MN with MRC

4 Macro UE, MN with MRC

& VUE, MN with IRC

1400 |- = Macro UE, MN with IRC

< VUE, 30% ABS Macro BS

¥ Macro UE, 30% ABS Macro BS

Performance of vehicular users

i i @ Macro UE, 37.5% ABS Macro BS
are high (e.g. 30 dB) impact of MNs
on regular outdoor UEs is limited, while

the performance of VUEs s
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METIS | Summary of Deliverable 4.2 | 2014-08-26 | Page 6 40 80 120 160

5-percentile user throughput [Kbps]



A

a7

Moblility management and robustness
enhancements
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Heterogeneity and densification of the network pose significant
challenges to mobility management. Better awareness of the
environment can improve mobility related operations.
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Small cells detection

; Smallcells -~ N
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Two, three radio fingerprints -\ i‘.
per small cell broadcasted by ) Fingerprint

h ‘:\: : N matching region
macro reduce the power -
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T
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mmW cells detection

Cumbersome detection of mmW cells can
be enhanced by processing propagation
characteristics of signals from co-located
cells operating at frequencies below 6 GHz
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Moblility management and robustness

enhancements
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CDF of throughput for the macro scenario
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Significant improvement for users travelling in fast moving vehicles can be
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Context awareness
By context 1 nfor mat anginformationthat daalbpes t a |

used to characterize the situation of an entity. An entity is a person, place,
or object that is considered relevant to the interaction between a user and

an application, including the user and application themselves [peyoo

Significant improvements in network performance where achieved when
exploiting information relatedtopr edi ct i on of iIntheer O

future
Basellne
CAHA Context aware resource
o0 I allocation (CARA)

Six-fold reduction of video
stalls in real life test drives
due to context awareness

Dr|ve 2 Drive 5 Drive 6

Number of Stalls
S
=)

[DeyOO]AK.Dey, OProviding Architectur-AwaSepppplti carti Bnsddi RgDCOheéesxs, @&@ol | ¢
Technology, December 2000
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Context awareness

Context awareness can be also used to improve mobility-related
procedures, e.g. handover parameters

Relative Improvement of OPI
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Mapping of users to appropriate access
technologies (WiFi or LTE-A) according to
context information (e.g., mobility, sensitivity
of a service to network latency, etc.) improves
the overall system performance
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Context-aware mobility handover

optimization

Improvements of overall performance
indicators  (connection drops, handover
failures, ping pong, etc.) for different

adaptation strategies
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D2D solutions

D4.3 provides a comprehensive set of solutions to enable
D2D operations in cellular networks: s Average discovery ime

— Cluster-rbased L
— Hybrid-based
_ 4 —Threshogbased I
Aalgorithms for device discovery (with and g, //
without network coverage) g yZ
) _ 2 2 / e
A schemes for SINR_ setting and power 5. ///£/
control outperforming legacy solutions e
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o
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335" 0:AL33:84) o o TmoL |7 developed in D4.3. Without network cover cluster head
2300-[-90%.energy............... o oMol M operations coordinate distribution of discovery resources
S saving : 5 '
Z 7| ) (O gy e oo -
P (0'18’2;1'82) s % i SINR and power setting for D2D
1 S o p» UMIO |
. " 0031365 | qumio|| 90% energy savings comparing to open loop LTE-A power control
5 § | | ; can be achieved
1 2 3 4 s

Average Power Consumption [W]
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D2D solutions, cont 0%

A mode selection and resource allocation studies for dynamics and

different level of centralization  : o eee—
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Network level improvements without
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D2D for vehicular safety

D2D solutions piggyback features for vehicular safety applications. D4.3
provide schemes exploiting (among the others) clustering of vehicles or
spatial reuse of radio resources for V2X application.
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Resource allocation scheme for enabling D2D in moving

networks

99% of D2D packets (1600 bytes with inter arrival time 1.5 s)
can be delivered within 17 ms when using cell partitioning
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Dynamic reconfiguration of the network

Three main aspects of dynamic reconfiguration of the network were
discussed in D4.3

A Clustering of devices and cells
A Moving relay nodes and nomadic cells
A Activation / deactivation of access nodes for energy efficiency

Clustering of devices (involving cluster head operations) and clustering
of cells can be used to improve RRM in a selected group

12% spectral efficiency gain and
60% power reduction for clustered
cells
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