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Synchronization Network Migration with focus on cnPRT
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Synchronization Network Migration with focus on cnPRT

- Migration steps
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Aggregation/Access NetworlBackbone Network

GREEN: FREQUENCY, BLUE: FREQUENCY/PHASE/TIME, RED SHADOW: UT

Basis:

A Existing frequency synchronization network
C Using SyncE and SDH
C For base station synchronization in FDD mode
(Frequency Division Duplex)

A Components:
C PRC Primary Reference Clocks
C SSU Synchronization Supply Units
C EEC/SEC Ethernet and SDH Equipment Clocks

A It consists of
C backbone network and
C aggregation network

Cwith a SSUOS between b
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Synchronization Network Migration with focus on cnPRT

- Migration steps
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Synchronization Network Migration with focus on cnPRT

GREEN: FREQUENCY, BLUE: FREQUENCY/PHASE/TIME, RED SHADOW: UT

- Migration steps
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STEP 1.5

+ UTE @TOB

G.8273.2
TBC+EEC

G.8273.2
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Intermediate step (1.5):

C To make the
frequency
synchronization
network

UTC traceable

A Preparation
for STEP 2

A Requirement
for HetNet
OveiTheAir
(OTA)
synchronization
approach

A To improve time

holdover based
on frequency
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Synchronization Network Migration with focus on cnPRT
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Synchronization Network Migration with focus on cnPRT
- The coherent network PRTC Idea.
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Synchronization Network Migration with focus on cnPRT
- The coherent network PRTC (cnPRTC) idea.

Network View: All CORE location with coherent network PRTC functions

Nat.UTC| Lab,e.g.PTB
%‘315 E E NSS }
Cs &\ g Cs ﬁ
~ %{;5 E “
CO900 ——PTP phase sync links

cnPRTC function consists of:

A Clock combiner with adequate calculation and steering Input

algorithm to generate frequency, phase and time
A GNSS (e.@PS+Galilgtor time, phase , frequency |o(z:|8cssl

A 1 or 2 Cesium (G.811+) for stability, to eliminate GNS$noise
A PTP phase links providing time, phase and frequency p1p jink

Output
e)atle]lal=ld ToDinformatian
Phase (1pps)

Frequency (1QMHz

. , PTP link M1

from and to neighborhood CORE locations PTP link S2% PTP link M2

A For PTP links: GNSS based asymmetry compensation-tsed->t PP link M3
S=PTP Slave M=PTP Master

A Optional: UTC/BIPM monitor system using UTC(DTAG)

BIPM Bureau International des Pdwtksasturg®aris)
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Synchronization Network Migration with focus on cnPRT
- The coherent network PRTC (cnPRTC) idea.

cnPRTC advantage

A Uniform UTC traceable network sync quality @ CORE level

C as basis for all services with sﬂ\fﬁ“__t§“\ Vi iﬁ\fﬁ“‘
frequency, phase andiddsupply y\éﬁm \-\yh i F=rp

A Better than PRTC G.8272 per design:
C maxTH <30ns instead of <100ns, no noise impact from GNSS

A Failure tolerance:
C After initial synchronization fully GNSS independent, if needed
C Jamming, spoofing and GNSS shutdown would not be a risk anymore
(Definition of the second is based on Cs)

A Performance Management:
C Monitored acc. to BIPM procedures with UTC(DTAG)
C may be combined with optical fiber based UTC lab connections
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Synchronization Network Migration with focus on cnPRT
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Synchronization Network Migration with focus on cnPRT
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Synchronization Network Migration with focus on cnPRT
~ cnPRTC
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