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Challenges in profiles and 
architectures

Outline

ÅThearchitecture recommendations

ïRelation to other Recommendations and status 

ÅBrief overview of architecture methods

ÅG.8275 overview

ÅFuture and challenges
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The Architecture Recommendations
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The Architecture Recommendations

Physical layer frequency:
ïG.8264/Y.1364: Distribution of timing information through 

packet networks 
ÅG.8264/Y.1364 (05/14)
Å(first version 10/2008)

Packet Frequency
ïG.8265/Y.1365: Architecture and requirements for packet-

based frequency delivery
ÅG.8265/Y.1365 (10/10)
ÅG.8265/Y.1365 (2010) Amd. 1 (04/2011)
ÅG.8265/Y.1365 (2010) Amd. 2 (10/2012)

Packet time/phase
ïG.8275: Architecture and requirements for packet-based 

time and phase delivery
ÅG.8275/Y.1369 (11/2013)
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Why architecture?

ÅA network is a distributed system
ïPurpose is to enable information transfer (flow)

ÅNecessary functions are specified in standards

ÅHow do these functions fit together?
ïWhat restrictions exist?

ÅWhat is information required to manage the network?
ïhow is the network controlled or managed

ÅHow are functions specified by different organizations?

CƻǊƳŀƭ ά!ǊŎƘƛǘŜŎǘǳǊŜ ƭŀƴƎǳŀƎŜέ aids understanding
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Example architectures

9ȄŀƳǇƭŜ άƭŀƴƎǳŀƎŜǎέ
ïOSI Reference model (ISO, or X.200)
ÅUsed to describe computer networks

ïITU transport model (e.g. G.800, G.805)
ÅUsed to describe transport networks

Example architectures
ïG.803: architecture of SDH
ïG.872: architecture of OTN
ïDΦулмлΥ !ǊŎƘƛǘŜŎǘǳǊŜ ƻŦ 9ǘƘŜǊƴŜǘΧ
ïG.8121: MPLS

Time distribution over a network has to respect and be 
consistent with the underlying network architecture
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9ȄŎŜǇǘΧ

ÅHigh accuracy time/phase may not be supported 
over existing networks.
ïWhat aspects may be required of the network in order 

to support time/phase distribution?

ïWhat additions are required of the network?
ÅFull path support may be required. 

ÅNew network element type may be required (T-BC)

ÅA different grouping of functions may be required

ÅNew functions may be required

Architecture helps to clarify issues, leading to 
development of real solutions.
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Architecture: Provides flexibility 
(Frequency distribution example)
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Architecture for time/phase?

ÅArchitecture recommendations provide high level 
guidance to the development of other 
recommendations
ÅAct to coordinate other functions where necessary
ïInterface aspects,
ïClock aspects,
ïRecommendations from other questions
ïCoordination similar functions over different technologies

ÅTime/phase distribution is new
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A well defined architecture is needed to ensure that 
development of functionality is coordinated



wŜƭŀǘƛƻƴǎƘƛǇ ǘƻ άtǊƻŦƛƭŜǎέ

Å Telecom timing distribution can occur over different technologies and with 
different mechanisms 
ï SONET/SDH, Circuit Emulation, NTP, IEEE1588 (PTP)
ï Individual technology architecture documents are aligned with respect to requirements 
ï Adhering to the architecture results in coordinated deployment 

Å Example: SDH/SONET and Sync Ethernet are compatible

Å IEEE-1588 profile mechanism to address different applications
ï Telecom is more than one application (e.g. frequency, phase/time) and may have existing 

technologies to consider

Å ¢ƘŜ ά!ǇǇƭƛŎŀǘƛƻƴέ ƛǎ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ ŀǊŎƘƛǘŜŎǘǳǊŜ 
ï Specific packet functionality (e.g. packet slave clocks) can be described within the architecture 

to ensure fit with other technologies

Å The profile and the architecture must be considered together
ï The architecture Recommendations are normative reference in the Telecom profiles
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Profile development and architecture are linked
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G.8275 details

ÅFirst version consented in July 2013 
ïComments addressed October 2013
ïPublished in November 2013.

ÅAspects covered
ïHigh level requirements
ïGeneral topology for time/phase distribution
ïHigh level protection concepts
ÅPacket master protection
ÅPacket slave protection

ïPRTC configurations
ïInitial functional models for time/phase
ïPartial timing support (currently non-normative in first version)
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Time/phase distribution
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ÅHigh level distribution based on G.8265
ïLƴǘŜǊƳŜŘƛŀǘŜ ƴŜǘǿƻǊƪ ŜƭŜƳŜƴǘǎ ŀǊŜ άt¢t ŀǿŀǊŜέ

ïRestricted to boundary clocks in first version
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High level protection

ÅProtection methods are needed for

ïMaster protection

ÅProvides guidance on deployment 

ÅCƻǳǊ ǎŎŜƴŀǊƛƻΩǎ ŎƻƴǎƛŘŜǊŜŘ

ïSlave protection

ÅProvides guidance on mechanisms (e.g. how BMCA may 
work) 

Å¢ƘǊŜŜ ǎŎŜƴŀǊƛƻΩǎ ŎƻƴǎƛŘŜǊŜŘ
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Packet master protection
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Four scenarios considered

-Each case the PTC moves towards the

edge of the network

-may place different requirements on PTRC 

Scenario 1 (Case A)

Scenario 4 (Case D)

Note: Scenarios 2 and 3 are not shown

2: Separates PRTC and PRC

3: Moves PRTC to head of backhaul

(refer to G.8275 Figures 3 and 4)
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PRTC configurations

ÅProtection methods do not require the same 
PTRC configurations

ÅThe architecture provides guidance for 
development of equipment specifications
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PRTC configurations
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PRTC (no physical reference)

-Frequency/phase/time all 

provided by single GNSS input

-Applies only to first scenario

PRTC with capability of input 

frequency reference for holdover

-Frequency/phase/time all 

provided by single GNSS input

-Can be used in all scenarios

PRTC functionality integrated 

with Telecom Grand Master

-PTP over Ethernet interface 

can also provide physical layer 

frequency synchronization
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Packet slave protection

ÅDescribes how redundant timing paths can be 
provided to the slave

ÅThree general cases:

1: phase/time protection using physical layer 
frequency support 

2: Switching to a redundant reference with physical 
layer support (for frequency)

3: switching to a redundant reference without 
physical layer support
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Packet slave protection example
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Packet slave protection

-Specific example is 

scenario 2: protection with 

support provided by 

physical layer frequency 

(holdover). 

-Scenario 3 is similar (refer 

to G.8275)

-two types of end 

application are show, there 

the end application 

includes the end clock, or 

when the end application is 

driven by a stand-alone 

clock. 
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Time/phase functional models

ÅExtensions of G.8264 models to describe 
time/phase with support from physical layer 
(SyncE) have been included as Annex.

ÅProvides guidance to other questions in 
developing appropriate equipment 
specifications
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Extension for Packet timing

	

ÅSpecific functions needed for Time 
distribution can be added to the basic model

ïNetwork may remain unchanged

20ITSF-2014 Budapest 4-6 November



Going further: Frequency assist

ÅPhysical layer synchronization model is that of 
SDH/SyncE.

ïBoundary clock function starts to appear
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