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SCF251 FR1 Reference Design paper
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Some of the themes discussed in these slides are informed by 
the work done by the SCF251 “FR1 Reference Design”
Contributors:

May 2022 cover feature 

https://www.smallcellforum.org/press-releases/small-cell-
forum-proposes-reference-design-for-5g-nr-fr1-small-cells/

https://podcasts.microwavejournal.com/e/the-case-for-a-
common-modular-5g-fr1-small-cell-architecture/

https://www.microwavejournal.com/articles/38108-
anatomy-of-the-5g-small-cell

https://www.smallcellforum.org/press-releases/small-cell-forum-proposes-reference-design-for-5g-nr-fr1-small-cells/
https://podcasts.microwavejournal.com/e/the-case-for-a-common-modular-5g-fr1-small-cell-architecture/
https://www.microwavejournal.com/articles/38108-anatomy-of-the-5g-small-cell


Copyright © 2022 Picocom

5G Small Cell Drivers
5G Small Cell Architecture
Dimensions of flexibility

Spectrum
Performance
Functional split

Summary

Agenda
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Deployment
Network densification
Private networks / edge computing
Neutral host <- interesting use case

Open, multi-vendor ecosystem

5G Small Cell Drivers
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Disaggregated RAN functions
Central Unit – RRC/PDCP (ciphering)
Distributed Unit – RLC/MAC + (PHY)
Radio Unit – PHY + Radio

Fronthaul / Midhaul
Ethernet, coupled with precision time protocol for network synchronisation

5G Small Cell Architecture
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Small cell distributed 
radio unit

Small cell 
radio unit

Midhaul

NG

FronthaulBackhaul

Option 6:    nFAPI
Option 7.2: eCPRIOption 2: F1

Core DUCU RU

RRC/PDCP RLC/MAC+PHY PHY+Radio
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Spectrum
Bands, total bandwidth
4G/5G
Duplexing

Performance
Throughput
Transmission power

Functional split
Split 2, 6, 7.2
Software defined split

Dimensions of flexibility
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Reference Small Cell (SCF251, with DFE)
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Spectrum Flexibility
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Typified by Neutral Host use case
Multi-carrier
Multi-band
Mixed TDD / FDD
Mixed mode 4G/5G

Baseband fully flexible
RFIC wideband, modulation 
agnostic
RFFE is main point of pain...
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Spectrum agnostic
Multi-carrier
Multi-mode

Wideband RF
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Single/dual-band

Band-specific
TDD or FDD

Modular RFFE?
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UK MNO Spectrum
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https://www.ofcom.org.uk/__data/assets/pdf_file/0016/232108/frequency
-allocations-mobile-broadband-below-5ghz.pdf
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Performance flexibility
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Throughput
Total bandwidth

#Antennas x bandwidth per antenna
Dimensioned across design 
Traded off against 

Bandwidth
Multi-band operation 

e.g.
Single band 8T8R
Single band 4T4R, dual CA
Dual band 4T4R
Quad band 2T2R
or combinations of..

Transmission power
Largely affects RFFE
DPD standard on small cells
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MIMO PHY
Constrained by 

GFLOPS

Multiple RF ports
Phase coherent

RFFE scaled for 
output power

DPD in RFIC or 
baseband
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Functional splits
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Contained within baseband
Split 2 - full L2 stack + full PHY
Split 6 – full PHY
Split 7.2 – low-PHY

Can this be software defined?
Yes, but..
Constrained by

Total processing power 
Micro-architecture

Not optimal for all functional splits
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determined by 

software

Split 2: F1
Split 6: FAPI
Split 7.2: eCPRI

7.22
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5G small cell architectures able to meet sub-6GHz needs
High-performance Baseband and RFIC can address all solutions
RF front-end main area of customisation

Trend to broadband / multi-band RFFE

Any uncertainty around functional splits is manageable

Summary
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https://www.picocom.com/

https://picocom.com/products/socs/pc802/

https://www.picocom.com/
https://picocom.com/products/socs/pc802/
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Thank you


