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Why do we need Time & Frequency synchronization in Telecom

picure G.8275

▪ Precise time synchronization is necessary for 
5G TDD  where base stations and mobile 
terminals transmit on the same frequency. 

To avoid interferences the radio channel is
shared in Time Division Duplex mode (TDD)

▪ Frequency synchronization is necessary to 
stabilize the frequency of the base station
radio transmitters

▪ Telecom like any other IT-like infrastructure is
timestamping log events, biling records, etc.




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Telecom

picures: www.calnexsol.com

▪ Time transfer is based on IEEE 1588v2 PTP 
and G.8275.1 profile
(full on path support)

▪ Dominant transit clock implementation is T-BC

▪ 1500ns(classic) and 130ns(enhanced) network 
Time Error budget variants

▪ HW level PTP support & cost determines the 
architecture & topology

▪ Since GNSS is a primary time reference
resiliency is a major concern
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GNSS is still reliable time reference, 
but diversity and network resiliency
hardening is a must

Jamming and spoofing attacks are
realistic thread

GNSS
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Resiliency is enhanced by supplementing GNSS 
with independent primary references and 
advanced features

▪ PRTC –> geo-redundancy

▪ ePRTC –> +independent cesium(s)

▪ cnPRTC -> +(mesh architecture)

Where is a mesh, there must be a lot of 
connections…

Telecom

pictures based on https://ieeexplore.ieee.org/document/9952195



6 Orange Restricted

Raising a shield and looking for defender

▪ Primary reference sharing

▪ HATT connection with UTC (national)

▪ cnPRTC mesh

▪ Reference measurement network
(measurements in the absence of GNSS)

…  sounds like a task for the small animal
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Reliable & friendly time provider

▪ Familiar technology components: PTP & SyncE

▪ Best accuracy & precision for the price

▪ Open technology SW* and HW* (mostly)

▪ Customizable

▪ Field proven
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White Rabbit Switch  
The device
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Our (Telco) expectations

▪ Reboot-less configuration

– runtime parameters update

– runtime enabling/disabling/creating/deleting resources

▪ Robust, flexible in-band and out-band management 

– L2

– L3 

White Rabbit and the Telecom World
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Telco expectations – cont.

▪ Configuration preservation during firmware upgrades

▪ CLI that comply with industry standards

▪ Diagnostic tools and extensive logging capability

▪ Umbrella systems integration (events report/read/write)

▪ Web GUI (complementary)

White Rabbit and the Telecom World
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Telco expectations – cont.

▪ Security

▪ ITU G.8275.1 PTP profile

▪ ITU G.8262/G.8264 ESMC + adaptation to WRS

White Rabbit and the Telecom World
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Advanced features

▪ Insitu calibration

▪ HATT time validation enhancement

▪ Adaptation between telco and White Rabbit specific
timing ecosystem

– common engineering rules

White Rabbit general enhancements
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Orange way & contribution to White Rabbit firmware

We are about to make
a huge jump … 
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rebootles
provisioning

New CLI*
GENERAL 
SNMP MIB
Read/write*

SNMP PTP 
MIB

read/write*

Synchronus
Ethernet 

ESMC G.8264
+ MIB

validation
helper

(PTP TLV)

Runtime PTP 
parameters

update*

User tools for 
PTP 

diagnostics

G.8275.1 
extensions

to WR
(common
eng. rules)

G.8275.1 
profile at

user
interfaces

In-Situ 
calibration

Config
preservation

during
firmware
upgrade

In-band 
Management
L2 (simple)

… in small steps
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High accuracy Time Transfer with validation loop

Default Profile BMCA limitation

– Remote Clock related: Priority1, ClockClass, 
Accuracy, offsetScalledLogVariance, Priority2, ClockID

– Topology related (stepsRemoved, PortId,…)

– There is no parameter to control the selection proces 
in the local context

▪ Solution: G.8275.1 alt BMCA in the White Rabbit 
core

– LocalPriority

– Runtime PTP datasets manipulation

– Clock ID in announce TLV

– Default ClockID overwrite

Orange HATT setup enhancement

LocalPriority

TLV ClockID

TLV ClockID
+

Data
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Orange HATT setup enhancement

wrs_bmca_stat
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Runtime modifications of PTP datasets
with ppsi_conf enhancements

▪ LocalPriority

▪ ClockID

▪ Domain

▪ Priority1 

▪ Priority2

Orange HATT setup enhancement
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ppsi_conf extra features

▪ BMCA mode

▪ Insitu calibration

Orange ppsi_conf
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Orange BMCA monitor 
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Orange extra
In situ calibration
ported to WRS firmware

Peter Jansweijer, Henk Peek

https://ieeexplore.ieee.org/abstract/document/8886632
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Where we are & plans

▪ Implementation of the planned
functionality into the White Rabbit Switch 
firmware - progress 60%

▪ Merge into CERN release in two phases
(preliminary plan):

– Q4 2024 – feature set 1*

– Q3 2025 – feature set 2*

▪ Joining White Rabbit Collaboration*

Implementation
and way forward
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All cute rabbit pictures generated by AI

Credits
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Orange Polska – implementaion …

Provisioning

▪ Dynamic (runtime) via ppsi_conf with no permanent effect

▪ Static via wrs_menuconfig – permanent change

Monitoring & tools

New CLI tool wrs_bmca_stat

ppsi_conf extensions
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G.8272.2 introduce coherent network primary
reference time clocks

White Rabbit / IEEE1588 HA profile
links between clock in the mesh

cnPRTC

Source: G.8272.2, https://ieeexplore.ieee.org/document/9952195
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▪ Core

– Reference signals

▪ TaaS HA core/access

▪ Aggregation

▪ Access

▪ Mobile backhaul/fronthaul

White Rabbit positioning in the Telecom

White Rabbit / IEEE1588 - High Accuracy Profile

PTP G.8275.1 + SyncE

future expansion area of IEEE1588 HA ?? 
(I wish)


