5G PRISM: A Distributed Network Measurement System

Niklas Beckmann, Niels Kénig, Robert Schmitt

5G PRISM is a distributed network monitoring and measurement system. It can do distributed load testing, stress tests, baseline
monitoring and more. The system itself is device independent. We will present the system itself, as well as some results of a

large scale measurement campaign conducted at Fraunhofer IPT (more than 100 devices in total).
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Key Meaturermen! Capabilities and Features

+ Wadio Metrits: Continuous, manitonng of BSEE BSRG and S8I0 deectly (rom
Fhe LIEs

= Metwork Capacity: Distributed wsplink/downlink throughput testing
via contral contentfipert server

* Quality of Service (DoS): Precise asemment of latency, jimer and
packet loss:

= Time-to-Attach (TTA) Autemated modem reset to measure the
duration until fill 1P connectivity is restored

= Data Integrity: All mesurement amd contred data wia @ sepasote
contral network

= Graphical User Interface: Easy to use GUI to monitor the netwoark
and get live result plats

* Device Independence: Technology and manufacturer independent
software
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Bandit Formulations for Hybrid Band Wireless Networks
Sherief Hashima, Kohei Hatano  RIKEN/AIP

Hybrid band communications emerged as a good solution to meet exponentially growing bandwidth demands. Optimal link
selection using the best channel in those systems is a difficult

problem to formulate due to the dynamic nature of communication. This problem is formulated as a bandit problem where the
Transmitter (TX) is the player, and the bands/channels are the arms.

Finally, the rewards are the throughput, cost is the energy consumption.
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» Hybiid band communications emerged a5 3 good solution to mest RUCE randomizes the confidence intarval, and selects the most ideal arm by
exponentially growing bandwidth demands. wibstitutmg the exploration parameter by & random vanable 7, where

m Optimal fink sedection using the best channel in those syaterms & o dificuls 2, . 27 sre {id samipled from Gaisssian destributian
prablem to formalate due to the dynamic nature of communication

m Dptimal limk selection problem is formutated as 3 bandit problem whare the
Transmireer TR & the player, and the bands/channels ara the arms
Finalty, The rewards are the throughput, cost-in the energy corsumption
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u The hybrid Radio Frequancy (RF)/Visible Light Communicatian (VLC) |

band selection problem formulated by Energy-Aware Mults- Armed Bandit |
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where 17, ) denates the average thraughaut obtalned from the transmusion
band m until time 1. M, ;. refers to the number of times 1 has besn picked
until time ¢

(EA-MAB-MBS)

» Leveraging algonthims foe EA-MAB-MBS will efficiantly sobve the aptimsl
limk selection problem while conssdering blockage

» We propose Energy Aware RUCE-MBS(EA-RUCE-MBS) and
Energy-awars KLUCE-MB5S {EA-KLUCB-MBS), which am adapted from
RUCE * and KLUCE ® for MAB peoblem
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Protdem Formulation

| Belect the eptsmal band that achieves mazimum throughput and lw enangy
CONSEMIpL o

s 33 AE((6)
Ll =l =l

E N &
i, ¥5 € {trammitting nodes)

E Z x x £ {01}
=l
where m and 5, denate the number of heterogensoius frequency bands and tha
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KLUCB ealeulatas the bounded Kullback-Leibler divergence of the average
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u Hybrid RF /VLEC optimization problem . formulated using MAB sehemes

& We propose EA-RUCE-MBS algerthm that sutperdonns the oniginal UCE
ard TS implementationa

w EA-RUCE-MBS exchibits slow convergence. we developad anather vanast
of UCB, referred to as EA-KLUCE-MBS that exhibits fasier comvergence

m Future work includes regret analysis and multiplayer extensions



Integrated Sensing and Communication in Coherent Passive Optical Networks

Laurenz Ebner (Fraunhofer HHI), Juan L. Moreno Morrone (Fraunhofer HHI), Johannes K. Fischer (Fraunhofer HHI)

Integrated sensing and communication (ISAC) has attracted significant attention due to its potential to exploit the usage of

existing optical fibers simultaneously for high-speed data transmission and distributed sensing, while minimizing modifications to

deployed communication infrastructure. Especially distributed acoustic sensing (DAS) has gained momentum, because of its

ability to spatially resolve external forces. Besides optical network monitoring, applications in urban areas for DAS include both

traffic and structural health monitoring and surveillance of water flow and seismic activities. This work investigates distributed

fiber sensing for passive optical networks in urban areas.
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S, C and L-Band Characterization of a Differential Mode Delay Compensated Few-Mode Fiber Link

Julian Schneck (University of Stuttgart), Wolfgang Vogel (University of Stuttgart), and Georg Rademacher (University of
Stuttgart)

Spatial division multiplexing (SDM) in few-mode fibers offers a promising pathway to overcome the capacity limits of single-mode
transmission systems. However, differential mode delay (DMD)—the temporal separation between propagating modes—poses a
significant challenge, causing inter-modal interference and limiting transmission reach. Effective DMD compensation is therefore
critical for realizing practical SDM links. In this work, we characterize wavelength-dependent DMD compensation in a three-mode
fiber across the extended wavelength range of 1480—1620 nm. Measurements were conducted in an anechoic chamber to
minimize environmental perturbations. Using swept wavelength interferometry, we quantify modal delay suppression

characteristics and demonstrate effective DMD mitigation strategies applicable to next-generation SDM systems.

University of Stuttgart
Institute of Electrical and Optical Cormmunications

S, C and L-Band Characterization of a Differentia! lvicde
Delay Compensated Few-Mode Fiber Link

Jullan Schneck, Ruben 5. Luis, Wolfgang Vogel, and Georg Rademacher

We characterize wavelength-dependent differential mode delay (DMD) compensation in a three-mode fiber
across 1480-1620 nm in an anechoic chamber, Swepl wavelength Interferometry reveals modal delay
suppression characteristics, demonstrating effective DMD mitigation for spatial division multiplexing applications.

Spacial-diverse swept wavelength interferometry
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Fig. 1. 8) Setup to messure DMD
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distortion by acoustic waves
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+ Opearm contains the fiber under test (FUT), the other arm introduces reference delay 1 throug!
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coresponding to the path length mismatch, further delays encode spatial and polarization chann
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An anechoic chamber was used for suppression of phase nolse introduced by acoustic perturbations, swesp
linearization was achieved by a reference interferometer.
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- Measurement of wavelength dependent DMD compensation
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the 3x3 MIMO Matrix from the 24 km fiber
[ -surae CE 2N T E T
i

®

A1t L 0 i L

Reducing the 3x3 Matrix to ane entry reveals

2
the absolute temporal behavior of the modes i, [ I o |
ted area denotes the Impulse response spread .MH' lﬁ. WYty o
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AT99%, 55 an measurement for the DMD, el sy S
showing almost full compensation of the BMD. Fig. 2 8) Intensity Impulse Response of the 24 km fiber reduced 1o s 3X3 Malrix
in Fig. 2d with roughiy -180 ps b, £), and d) shawing the IR summed to one entry for 2ll measured fibers
o - - . - . = 5,CL-band measuremant shows stronger
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i « 3,4 km + 24 kmn combination shows
1480 1520 160, 160D [T TR 1520 150 1800 deviation of combined DMD at the band
edges of roughly 30 ps to band center

Fig: 3. a) 24 ke apan showing large wavelength-dependern DMD. b) 3.4 km fiber
span showing relatively flat DMD response, c) Combined 27.4 km link (24 ki +
3.4 km) showing strang Wavelength-dependeant DMD
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Towards AFDM-ISAC for Next-Generation Communications

Naoya Kumakura (Keio Univ.), Ryoya Saito (UEC), Koichi Adachi (Keio Univ.), Haris Gacanin (RWTH Aachen Univ.)

We evaluate the impact of peak-to-average power ratio (PAPR) reduction technique on the ambiguity function (AF) of affince-
frequency division multiplexing (AFDM)-integrated sensing and communication (ISAC), which is a promising candidate for the

future wireless communication systems.

Sowards AFDM-ISAC for Next-Generation Commumcatiuns =

Niﬂﬁ KUMAKURA! Ryoya SAITO! Keichi ADACHI'!  Harm GACANIN®
! Department of Information and Computer Science, The Faculty of Science and Technology, Keio University, Japan
! Advanced Wireless and Communication research Center (AWCC), The Univeruty of Electro-Commumcations, Japan
* Institute for Communication Technologes and Embedded Systems, The Faculty of Ekectrical Engineering and Information Techaology,
RWTH Aachen Unmersity, Germany
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timevanant (LTV) channely o
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i s .
orthogonality, beading to 1C1 w M. al]
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» AFDM wtilizes the affine Founer transform with tunable chirp parameters to conteol
| dhelay— er coupling i e
g i el S m—
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| ™ Proper parameter selection aligns the transmitted signal with the LTV channel characteristics. A W
| Diversity Propertics — _ '..-.
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| = CFDM and Ucm_‘ geneeally fail 10 guarsntee full diversity in high-Doppler scenarios Figure 1 Wavelnre comparnon [Left ul’-rm Comter OCTHA, Higha AFTIM)

| BER vs, SNR PAPR Reduction
| » AWGN channel. AFDM, OCOM, and OFDM exhibit identical BER performance * Typical PAPR redisction mathods, such &= selectnd mappng
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| Auto-Ambiguity Function (AAF) Analysis Impact on AAF-based Sensing Metrics
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> OFDM exhibits a dominant correlation along the Doppler axis, limiting the PAPR reduction capabilities between SLM and GPS is non-trivial
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Identifying Non-Controlled Vehicles via MPC Trajectory Tracking for Outdoor Channel Modeling of 6G
Integrated Sensing and Communication

Nopphon Keerativoranan and Jun-ichi Takada from Institute of Science Tokyo, Ainur Ziganshin and Christian Schneider from
Technische Universitat llmenau

Accurate channel characterization for 6G Integrated Sensing and Communication (ISAC) requires high-fidelity digital twins that
account for dynamic outdoor environments. A major challenge in this domain is the presence of "non-controlled" traffic—vehicles
lacking ground-truth positioning data—which complicates the validation of ray-tracing simulations against measurement data.
This poster presents a methodology to detect, track, and geo-locate these non-controlled vehicles using only Multipath
Components (MPCs) extracted from channel sounder measurements. We employ a two-stage Recursive-RANSAC algorithm
that first detects consistent linear trajectories within processing windows and subsequently stitches them over time using
Hungarian-based pairing. Experimental validation compares the tracked MPCs extracted from channel measurements at 2.53
GHz (using both SAGE and RIMAX estimators) with reference trajectories extracted from video footage, demonstrating that the

reconstructed trajectories align with physical road geometries.

Id&lifytng Non-Controlled Vehicles via MPC Trajectory Tracking Institute of &
for Outdoor Channel Modeling of 6G Integrated Sensing and SCIENCE TOKYO
Communication TAKADA N
Nopphon Keerativoranan’, Ainur Ziganshin?, Marc Miranda?, Christian Schneider? {IO\
and Jun-ichi Takada' # | b

¢ ' Department of Transdisciplinary Science and E Institite of Tokys, Japan.
1 Elactronic Measurements and Signal Processing Group EMS, Technische Universitat
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= Assumption: local linearity and sparseness of dynamic single-
bounce scatterers
= parameters for tracking: scatterer position vs time window

* Scatterer tracking Stage 1; R-RANSAC [1] w/ linear trajectory
madel to detect multiple line at each window
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Simplified Vehicular Scattering Models for Integrated Sensing And Communication: A Bistatic Radar
Cross Section based Study

Karthik Subhash Jayasree (Institute of Science Tokyo), Nopphon Keerativoranan (Institute of Science Tokyo), Junichi Takada
(Institute of Science Tokyo)

This work investigates the suitability of simplified vehicular models for Integrated Sensing and Communication (ISAC) systems.
Multiple simplified geometric models based on cuboids and curved cuboids are generated using the physical dimensions of a
real vehicle, namely the VW Sharan. The bistatic radar cross sections of these models are computed using full wave
electromagnetic simulations using the multilevel fast multipole method. To evaluate the scattering behavior, both radar cross
section and received power responses of the simplified models are compared against those of the full scale VW Sharan model at
an operating frequency of 2.1 GHz. The comparative analysis shows that the modified two curved cuboid model provides the

closest approximation to the scattering characteristics of the VW Sharan car.
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! Integrated Sensing and Communication (ISAC): | * Bistalic RCS of simplified models ane generated using the
i ) Cumnlm Ihe concept ur_ multilevel fast multipole method (MLEMM) in Ansys HFSS,
communication and sensing % * The Bistatic RCS (7} of Simplified models are compared fo that of
into a single system [1]. ‘" e qu,- VW Sharan_
| = Enables object delection using U {ncrvatan Flane @
existing communication Commmuation Wirsaes vemung Aleag VI plae Frequancy 21GH:
infrastructure LA Materid  Parfect conductor
ISAC Channel model: = = ™ s A o
= Hybrid channel W | . n Incident wave -z direction
[ model [1): - &-L — e ] 4 Petaization wpciarizad
i Multi S g Contre Target model [1]: e Gl
* Each targel is rapresented by several multiple scattering centras D i
= Need for MSC model in ISAC: m | + Power Gam (PG)
+ Convenlional methods rely on a8 = . Pt = ) g BB e e e e
complex EM simulations 1o compute the scattering rmm~ Tent o BN ]
* MSC madels are suitabls for large scale 1SAC applicall 1« Vrrrarif) = 10s rnalni'lfi"ﬂ!f' Pl
* Research Gap: M5SC based modals for typical sensing tamets - Zukl
(Vehicies, Humans ele. ) & underdeveloped and insuffi :
validated, 4. Results and Discussions
* Research Goal: To model a vehicle using deterministic MSC - ToRald Bad
maodel for ISAC applications. :
+ Challenge: o]
+ Mdentification of MSCs directly from & real car is challenging i e fay
+ Scarcity of accurate car models. bt
* Objectives of this work: backowand regions.
+ Model a car using simplifisd geomstric structures. e MM2GCub has |
+ Evaluate modeling accuracy and assess error due o relintively iwer and
simplification. stable values of ermor
far I Laft sida and

+ Simplifying the car into basic geometric shapes makes il easler lo | 1:
Identify key scattering features ke stationary phase points (SPP) i | bl

and scaftering centers (SCs)2). e w5 W W S

* These models can be easily constructed using only the basic | Iy - i 7 B
dimensions (length. width. and height) of a real car. » Tha Autocormelation function (ACF) of the bistatic RCS in the

+ Trade-off: Simpiification comes at the cost of reduced accuracy. angular domain was compared for the three models.

+ Evaluation approach: Com ic R + Bath the Cub and MM2CCub caplure the VW Sharan angular ACF
(Rsnnrﬂms?ﬁedhnjursmmscs characteristics vary wall in the farward and backward scaftsring
Loy i e H Mm&-m right and laft side scaiter o8 MM2CCub

3 + However in the e scaltering scanarios
* Referance model: A realisti tric: ;
L m"mdmmn{: < geame — captures angular correlation envelope significantly better.
with the measuremani campaign) modal
Dl ool m""""""""”"" + Simplified Cuboid madels are adequate for forward and backward
= — othnia il R scattering scenarios.
* Caiboid (Cub] LEWEHT | | pronnsad MM2CCub model accurately caplures the scatiering
Upper -MH;\I\' o behavior of VW Sharan across all the regians.
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NetMockd: A Multi-Protocol YANG-Based Network Device Simulator
On site presenters: David Hock, Infosim & Fabian Lipp, Infosim - Additional authors: Bjérn Eyselein, Infosim & Stefan Kremling,
Infosim

We present NetMockJ, a network device simulator developed as a Proof of Concept (PoC) within the SHINKA project, funded
by the BMFTR. In the context of Beyond 5G and 6G, where network functions are increasingly softwarized, flexible testing
environments for Management and Orchestration (MANO) systems are essential. NetMockJ enables the simulation of network
devices by dynamically loading YANG data models to define their structure and state.

The simulator maintains a unified internal data store, exposed simultaneously via three industry-standard interfaces: gNMI,
NETCONF, and RESTCONF. This multi-protocol approach allows researchers to validate orchestration workflows across
different management paradigms within a single, lightweight environment, bypassing the need for physical hardware. As a
functional prototype, NetMockJ serves as a tool for accelerating research and prototyping in next-generation network

management and experimental automation scenarios.

NetMock] YA STABLENET"

A Multi-Protocol YANG-Based

Network Device Simulator

Bjorn Eyselein, Stefan Kremling, Fabian Lipp, David Hock
Infosim GmbH & Co. KG

Context & Motivation Objectives

* New protocols and interfaces are becaming increasingly relevant » Flexibility: Decouple the simu-
and need to be supported. lator engine from the davice
* Management and Orchestration systems require robust testing definition,
environments to validate complex workflows « Interoperability: Support the
"Big Three" management inter-
faces simultaneously (gNML,
Cha [[enge NETCONF, RESTCONF) to test

hybrid management scenarios,

» Efficiency: Providea light-
weight, in-memory environment
for rapid prototyping.

* Physical hardware is expensive, scarce, and rigid.

* Existing simulators lack support for simultaneous multi protocols
management or dynamic schema loading

Solution / Architecture
NetMockd, a lightweight, Java-based simulator that dynamically emulates netwark devices using YANG data models.
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Channel Modeling for ICAS vehicular applications

Maximilian LUbke (FAU Erlangen-Nurnberg)

Integrated sensing and communication (ISAC) for vehicular applications has attracted significant attention due to its potential to
improve traffic safety and enhance spectral efficiency. To enable reliable system design and performance evaluation for
vehicular applications, an accurate understanding and modeling of the time-varying characteristics of vehicular ISAC channels
are essential. A dynamic sensing channel model is proposed for vehicular ISAC scenarios, based on 3D Ray tracing simulations
conducted at mmWave frequencies in intersection scenarios. An improved multipath-component-distance (MCD) threshold-
based cluster identification and tracking algorithm for sensing channel is proposed, which groups the multipath components
(MPCs) contributed from the same target vehicles or surrounding buildings into clusters and subsequently tracks their evolution
over time. To model the dynamic evolution process of channel, parameters characterizing the birth-to-death behavior of clusters
are investigated. These include the cluster survival duration, initial (birth) point, number of born clusters and cluster evolution in

the delay, azimuth and Doppler domains, which constitute a dynamic model for the outdoor vehicular ISAC channel.
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ELIT= Guoejin Zhang, Norman Franchi and Maximilian Libke e L
Institute far Smart Electronics and Systems, Friedrich-Alexander-Universitat Eriangen-Nimberg [FAU)

mmﬂmmnmnm and sansing (ICAS) system is expected to be implementid in fntelligent transportation systerrs (T5s), significanty
enhancing safety white reducing traffic congestion and accident rmes.

+ Wavelorm design for ICAS systems in varkous dynamic scenarios.

+  Develapment of concepts for the ICAS-related extersion af the 3GPP

channel i, @5 well as the img and validation of the
extended 3GPP channel madel.

* Develop & Geometry-Based Channel Model based on ssimaulations in
highway scenarios.

*  Anadyre the correlation and different properties of time-varying ICAS
channels, Le. Sharing degree [50). |

= Validate Dual-Link MIMD channel meaturemants using Ray-tracing
tools,

* Propose a dynamic statistical channel model 1o cagture the time-
varying properties of high-mobility ICAS channeis, based on
umulations in intersection scenarios.

| intersection & Highway Scenarios
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Radio Channel Characterization for ICAS (Channel4ICAS)

Christian Schneider

This work presents a joint German-Japanese research effort focused on radio channel characterization for Integrated
Communications and Sensing (ICAS). Serving as an extension to the BMBF-funded 6G-ICAS4Mobility project, the effort aims to
study the aspects of sensing and security in automotive communications. Key objectives include acquiring and analyzing high-
resolution multi-link MIMO channel measurements in various frequency bands, validating state-of-the-art ray-tracing tools, and
developing concepts for the extension of 3GPP channel models for use in simulations. Furthermore, channel analysis and
modeling results are used to study optimal waveform design, to evaluate ICAS resource allocation as well as parameter
estimation algorithms. The project aims for a holistic understanding of radio channels for ICAS, supporting demands in next-

generation vehicular networks and strengthening German-Japanese research activities.
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6}% Radio Channel Characterisation for ICAS ;-
BG-ICASAMabiity Joint German-Japanese Research Project |=="h
The Radin Channel Characterisation for Integrated Commun/cations and B H‘
Sensing (Channel4ICAS) project sérves as an extension to the ongoing .

BMBF-funded 6G-ICASAMobility project. The German and Japanese
research partners within the project extension aim for:

B Perform & share novel multi-link MIMO 1SAC channel measurements
¥ Evaluate ray-tracing tools far ICAS applications

B Characterize automotive ICAS channelsin multiple frequency bands
» Develop concepts for extending existing IGPP channel madels

B German-Japanese co-operation in ICAS standardisation and research,

?;'_‘!. N

ihatraton of ude-bok baied seesing in uben autcesothe esarion
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Focus and Collaboration
IcAS Madellingand ~  ICAS Channel Ray Tracing PHY Coding and Waveform High-resolution Path
Ch risati ™ simulations Encryption Design Estimation
Partners: Partners. Pasners: Partrers: Partners: Partrer|
AL, TU Dmenau, T limenav, Tottori Uni DENGD, FAL, Seifakyo DENSO FAL TU Emenau, Tottari Lini.

Seitokya TU Mervenau, BOSCH

WP 1: Channel Measurements in FR1

Objectives =
| B Planning and execution of dual-link MIMO automotive channel measurenients T-" ~; %
¥ Post-processing, provisioning and dissemmination of measunements F '-

» High-resolution multipath parameter estimatian v o rser e with ey P

WP 2: Channel Analysis & Modelling

» Characterisation of multi-path behavior in urban automative ICAS I 4-__'_ * =5
» Validation of maisting channel simulation [ray-tracing) taols for ICAS applieations o’
I Integration of channed data Inte a 30 simulation environment

W Concepts and implermentation for GBSCM or hrybrid extension of 3GPP channel models
I investigations into the effect of. ch wtics-and sensing

Fury-ueai g ot b (S meananed AL siimarz

| WP 3: Data-based Evaluation

Dbjectives
B Optimized sensing wave-farm design considering fealistic channel and emvironment Bahawior (with resuits from WP and WPZ)
» Development of physical fayer FHY) coding and encryption using C51 or sensing results

Collaborating Partners
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Digital Twin Federation for All Photonic Networks

Fraunhofer HHI

The German—-Japanese project SHINKA investigates a secure platform for the cross-border and cross-network integration of
digital twins. The project aims to establish an ecosystem for the design, control, and optimization of high-speed photonic
networks. To this end, SHINKA develops an architecture in which multiple digital twins map the physical network infrastructure
and are interconnected via a common management and federation layer. Standardized interfaces ensure compatibility with
diverse applications. The project plans to experimentally demonstrate a secure data exchange platform and validate the

ecosystem across interconnected testbeds in Germany and Japan.

Digital Twin Federation for All Photonic Networks
The Germany-Japan R&D Project ____ N

Behnam Sharlati’, Angela Mitravska', Johannes Karl Fischer', Dimitar Kroushkow!, Vignesh Karunakaran’, Achim Autendath’, David

Hock?, Fabian Lipp', Ryu Shinzaki®, Yukito Tsunoda®, Yasuhiko Aok

E-mall: behnam shariati@hhl fraunholesde

Background

= fagid diptalization, prolileraton of anbire serveces and the atopton of Gendl drive unprecedented need for high-capacity, relahle, and secure networks

= Fiber-based high-spond network: the backbone of the daptal sockety but thes desgn, opsialion and maritenance de increasngly comples due 1o
mudi-stakehalder srvimnments, high automation eguirements. and the need for cominuous sptimization
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Measurement and Analysis of Static and Dynamic ISAC Channels

Christian Schneider

Integrated sensing and communication (ISAC) is set to become a key technology for beyond-5G and 6G networks. In this poster,
we present our work on characterising multi-link radio channels for sensing in vehicle-to-infrastructure (V2l) and vehicle-to-
vehicle (V2V) environments. Our work is based on relevant channel sounding measurement campaigns. Our objectives are to
present ISAC datasets that are useful for multi-path propagation analysis, and to study the channel contributions related to static
and dynamic objects within the ISAC propagation channel. This is a joint German-Japanese research project involving the

Institute of Science in Tokyo, Tottori University, and Technische Universitat llmenau.
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Contribution
Contribution

P Measurement of multi-fink radio channels in FRL for Vehick-te-infrastructure [V21) and Vehicie-to-Vehicle (V2W) for KCAS
¥ Multipath charscterisation for static and dynamic channel contributions (bulldings/trees va. vehicies)

B Extensson and parameterisation of Geometry-Baded Stochastic Channel Models [GBSCM) for ICAS

Measured Scenarios of the FR1 ISAC Channel Sounding
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e Mutti ik bi-static maasurements irvolving 2 (mobsle) tranemitters; singhe stataonery recelver and 2 teget
I Stacked Polarimetric Unifarm Croular Arrays [SPUCA) sounding arrays with 12 elements {8 elements per ring for each polarization)

B 20 MHr measired bandwidth [ channel ot 253 GHr
P Porallef receive srehitacture and time By via GNSSDOs
-

B HTE-recorted position and arientation for & participating nodes oz
by Y -
The datasets are publicly avallablel Contact: christinn sehneider@to-imenau.de

Estimation of Static and Dynamic Channel Contributions

® Kay for accurate 1SAC modelling: s - - — ———
» Characterisation of static and dynamic channe! contributions T i
P Adaptation of estimation and analysis strategy 1o
F: Spielige: g B Felectuns
» Classify dynamic and static multipath components (MPCs) based on i nl.l' L Im':n:nlurr
ﬂ&',_ et Doppder f v | vehicies
B Dieterminad from the MPCs' arrival and departure angies and the E*‘L’. % 2
‘motion directions of Tx and R, ] 5 W Lo migmul
| I ol Sumpene e
| Expoctod doppler freg. "’“t‘;‘ 3 7= S| Rellections
(vneos(@y) + vreos(de)) ol S I = | e
af = 1 e ¥ ™ a w 55 -
Mummoramem L (aee )
#r Tima evolution of the BS-side asimuth in stenario (c),
o Analysis Results
Tx AFof dynamic path P Static MPCS {from static objects such as bulldings] and dynamic MPCs
ﬁc: A3 ~—  — devistes rom the {from moving objects such as vehicles) were Iy estimated

expectation.
Static/Dynamic MPC classification based on the expected Doppler fraquency.

W Powar ratio of dynamic to static ranged from -35 o -15 d&.
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Reduction of absorption losses originated from NH bonds in high-Q SiN microring resonators based on
low-temperature hot-wire deposition method
Kentaro Furusawa, Tomohiro Tetsumoto, and Norihiko Sekine (NICT)
Microcomb-based signal sources are anticipated to serve as important building blocks in various applications, ranging from
telecommunication to sensing in the sub-terahertz frequency range. We have been developing microring resonators in the SiN
platform using low-temperature deposition technique, key components in the microcombs. This approach not only eases the
device fabrication thanks to the low-stress characteristics, but also paves a way to realize advanced photonic integrated circuits
by employing various components available in the other platforms such as photo diodes via hybrid or heterogeneous integration.
Recent progress in our device fabrication is presented, including the loaded Q-factors beyond 10”6 achieved by reducing the
hydrogen content within the SiN films.
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Reduction of absorption losses originated from NH

bonds in high-Q SiN microring resonators based on low-

temperature hot-wire deposition method

Kentaro Furusawa, Tomohiro Tetsumoto and Morihiko Sekine
kfurusawa®nict.go jp
National Institute of Information and Communications Technology (NICT), Koganei, Japan

Microcombs Why low-temperature SiN ?
@- g n

Bef T3 Gguenary ot Sescs 152 98 1L P S =
- Copable of generating sub-Terchertz frequency comb = Whilst thera 1s o variety of plerforms for photonic integrated circuits
- Law SWaP signal di;?}nbu‘rlnn anticipated (PLC3), hybrid / heterogensous integration wolld be necessory 1o
- Possibilities of large-scole manufecturing extract the best performance as a system [1]
- The |owes? logs con be ochieved wsing 5iN, making it surtable for high-Q
. Photonics-based integrated signal modules microresonators, However, the process compatibility of the conventional
LPEVD SiM films i not good due ta stress-induced waf er bowing [2]
Hot-wire CVD Silicon Nitride NH absorption in high-Q microresonators
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Refi W Marsumura, Tpn. I. Appl Phys 37 3175 (1998) T
Therine plagma, = 2nd prder overtone of NH stretching bends (3350 om ) result in
: - Lower Mﬂ?'mTﬁwgﬁﬁlm low-stress absorption losses around the f:ll:::'r?lnmicnﬂwl €=bend (1520 am)
. - Sufficiently low concentrotions con be achieved by post annealing
Lower hydrogen concentration than The PECVD counterports. (10 ot %) 1050 ¢ for @ = 5 % 10° [3]
Q-factor Measurement
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- As the Q-factor approoches 10°, N absarption again becames o tangible effact even by annealing af T, = 1100°C
= -r_,|1§~cmm-s suf ficinmt fnrq-znmmmi 100 MHz) since na degradation en the llm;hsmdnlﬂ 1530 nm.
- Hiowever, mode-splitting frequently observed, indicative of clustering effects in the Si-rich partion of the material [4]
-
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