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Project facts

What is calling for sub-THz support?
Use cases analyzed
Specifications derived

The 6GTandem approach:
Dense deployment & dual-frequency concepts
System-HW co-design

Plan

6GTandem partners
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Project facts

Title: A Dual-frequency Distributed MIMO Approach for
Future 6G Applications

Website: https://horizon-6gtandem.eu/ (lnflneon W

Program: SNS-program stream B-01-02 I LINKOPING
I. UNIVERSITY

Key info: 6GTandem will co-design novel dual-frequency o x( s
(sub-10 GHz & sub-THz) operation and a new highly CHALMERS 5 LLIND é
integrated and distributed radio transceiver architecture ERICSSON """™'™ 1
(radio stripe) to achieve superior value with respect to TECHNIKON 3
energy, service availability and cost of deployment. HUBER+SUHNER =

Addressed Verticals:

Adaptive robotized factories, warehouses, retail and logistics, Immersive entertainment for
crowds of people (e.g., arenas), Human-machine interaction in care environments,
hospitals, Public transportation
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|dentified Use Cases that could benefit from sub-THz

Listed use case suggestions
UC1: Mixed Reality (MR) in industrial environments

UC2: Professional Virtual Reality (VR) training
UC3: Remote surgery, enabled by VR telepresence
UC4: MR surgery

UCS5: Social XR interaction/interactive classroom
UC6: AR-enriched events

| UC7: XR in a metro/train station )
UC8: Cooperative mobile robots & flexible manufacturing |
URLLC UCQ9: Digital Twin (DT) in Industrial Environments
UC10: Position tracking of roots and UVs

UC11: Tracking of goods and real-time inventory
UC12: Contact tracing and people tracking in large venues
UC13: Location-based information transfer

\UC14: Crowd scenarios in public transportation )

UC15: Federated learning-based intelligent video surveillance for public safety in large venues
UC16: Sub-THz radio stripe as fronthaul solution

AR/VR/XR

horizon-6gtande

Positioning
/tracking
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XR Mobility Assessment:
Experimental campaign conducted for missing parameters

Evaluation of mobility requirements for UCs 1—7

UCs characterized by occasional rapid rotation (360 °/s)

Constraint 1: UE beamforming / beam steering

Users can roam around in the environment (<6 m/s)

Constraint 1: Initial RU and beam selection

Constraint 2: Hand-off between RUs

Possible hand and 3-rd person LoS obstruction

Constraint 1: High RU deployment or 5—15 dB extra link budget

a 6Glandem

Dataset available
https://zenodo.org/records/10836884
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https://zenodo.org/records/10836884

Use cases-Key Performance Indicators

Assumptions:

Table 13 Summary of KPIs for all the presented use-cases

* Real-time video compression with a ratio of .
1:300 (h.265) is considered. Note: traffic volume
density and latency is affected by this s a4 s e s e 10 b 1s
« Use the sub-10GHz radio for providing reliable 3
. . Traffic .
coverage and.the sub-THz for coping with the whme | o oy [l o 6 2 n o2 om w0 w0 2w 10 2|
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6GTandem dense deployment & dual-frequency concepts

Sub-THz CU & BU
& RU

SUb'1OGHZ AP £ inactive
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Dense deployment of RUs for very high frequencies
can ‘embrace the propagation problem’
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The radio stripe building blocks
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WP3 — Models and algorithms for
energy-efficient, robust, and new

Progressing 6GTANDEM services
(WP lead: KULeuven) WP5 - Lab
. . validator
HW-system co-design: T

CHALMERS)

i nte r'd e pe n d e n CIeS WP4 — D-MIMO Sub-THz radiostripe

(WP lead: IFAT)

System design requires models/parameters of HW (PMF and components)

HW design/implementation long cycle, needs steering from system-level

Approach:
Initial guestimates for HW data, models and parameters planned to update regularly

Early planning and risk management for validation integrating new hardware

a 6Glandem
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Hardware solutions: circuits and modules in progress

C i rcu its. cladding (foamed meterial)

reflow Diameter: 67 mm
D- ba nd TX/ Rx R aﬂachl:;nent (drawing not in scale)
Switches Comneson o 0 o~
Phase shifters
amplifiers

Power detector
Splitter /combiner

Circuits to be packaged:
TX and RX for PMF links
Amplifiers for RU
Integrated antenna with PA, TX/RX
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Next steps:
Integration - PCB design
Characterization
Re-design



Phase 1

The 6GTandem plan

Phase 2

Phase 3

WP2 - Use cases,
system

requirements
(WP lead: EAB)

WP3 — Models and algorithms for
energy-efficient, robust, and new
6GTANDEM services

(WP lead: KULeuven)

WP4 — D-MIMO Sub-THz radiostripe
(WP lead: IFAT)

WP5 - Lab
validator

(WP lead:
CHALMERS)
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6GTandem Grant Agreement No. 101096302

If you need further information, please contact the coordinator:

TECHNIKON Forschungs- und Planungsgesellschaft mbH

Burgplatz 3a, 9500 Villach, AUSTRIA
Tel: +43 4242 233 55 Fax: +43 4242 233 5577
E-Mail: coordination@horizon-6gtandem.eu
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Funded by the European Union under grant agreement no. 101096302. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union. Neither the European Union nor the granting authority can be held responsible

Funded by the for them.

European Union
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