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Challenges in profiles and 2
architectures

Outline

A Thearchitecture recommendations
I Relation to other Recommendations and status

A Brief overview of architecture methods
A G.8275 overview
A Future and challenges
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The Architecture Recommendations
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The Architecture Recommendations

Physical layer frequency
I G.8264/Y.1364: Distribution of timing information through
packet networks
A G.8264/Y.1364 (05/14)
A (first version 10/2008)

Packet Frequency

I G.8265/Y.1365 Architecture and requirements for packet
based frequencylelivery
A G.8265/Y.1365 (10/10)
A G.8265/Y.1365 (2010Amd. 1 (04/2011)
A G.8265/Y.1365 (20103md. 2 (10/2019

Packet time/phase

I G.8275: Architecture and requirements for pacheised
time and phase delivery

A G8275Y.1369(11/2013)
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Why architecture?

A A network is a distributed system
I Purpose is to enable information transfer (flow)
A Necessary functions are specified in standards
A How do these functions fit together?
I What restrictions exist?
A What is information required to manage the network?
I how is the network controlled or managed
A How are functions specified by different organizations?

C2NX I f & NOKA aidondeimaBding ||
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Example architectures

OEI YL S afl y3dzl 35a¢
I OSI Reference model (ISO, or X.200)
A Used to describe computer networks

I ITU transport model (e.g. G.800, G.805)

A Used to describe transport networks
Example architectures
I G.803: architecture of SDH
I G.872: architecture of OTN
iDPynanmnyY ! NOKAGSOGdzZNE 2F 91
I G.8121: MPLS

Time distribution over a network has to respect and |
consistent with: the underlying network architectur

ITSF2014 Budapest4 November 6
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A High accuracy time/phase may not be supported
over existing networks.
I What aspects may be required the networkin order
to support time/phase distribution?
I Whatadditions are requiredf the network?
A Full path support may be required.
A New network element type may be requiredBT)

A A different grouping of functions may be required
A New 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

Synchronous Synchronous

P hySICaI Iaye r: Ethernet signal Ethernet signal

; ) L. (carrying Operator A (carrying Operator A
Service owner provides timin

reference) reference)

|

Network limits

Carrier
Operator B

Mobile
Operator A

Mobile
Operator A | RAN

1Al

Vi (OTN)

Direction of timing distribution
«-— 2

G.8264-Y.1364.Amd.1(10)_F12.2

Synchronous

P hySICaI |aye r: Ethernet signal (E%i?ritnﬂﬁgﬂr

(traceable to carrier

H i timing reference) asynchronous)
Inter_medlgte_ carrier QO carer
provides timing Mobile n[ = OperatorB Mobile
Operator A HH 1 Operator A
1] =N
Vi (Ethernet) !
Network limits . o o
Direction of timing distribution 6.8264-Y.1364.Amd 1(10)_F12.3
Bhernet Sgnal Bhernet Sgnal
. (Synchronous or Packet Timing signal (Synchronous or
PaC ket I aye r . Asynchronous) (Traceable to Operator A Asynchronous)

Reference)

Service owner
provides timing

RAN
Operator A BS
(e.g. mobile operator)

GM :7\'\
RAN

Operator A
(e.g. mobile opergtg

(e.g. BEhernet)
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Architecture for time/phase?

A Architecture recommendations provide high level
guidance to the development of other
recommendations

A Act to coordinate other functions where necessary

I Interface aspects,

I Clock aspects,

I Recommendations from other questions

I Coordination similar functions over different technologies

A Time/phase distribution is new

A well defined architecture Is needed to ensure that
development of functionality is coordinated
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A Telecom timing distribution can occur over different technologies and with
different mechanisms

I SONET/SDH, Circuit Emulation, NTP, IEEE1588 (PTP)
i Individual technology architecture documents are aligned with respect to requirements

I Adhering to the architecture results in coordinated deployment
A Example: SDH/SONET and Sync Ethernet are compatible

A |EEEL588 profile mechanism to address different applications

i Telecom is more than one application (e.qg. frequency, phase/time) and may have existing
technologies to consider

A ¢KS a! LILJX AOFUA2Yyé Aad RSTAYSR o0& 0UKS |
I Specific packet functionality (e.g. packet slave clocks) can be described within the architecture
to ensure fit with other technologies

A The profile and the architecture must be considered together
I The architecture Recommendations are normative reference in the Telecom profiles

Profile development and architecture are linked

ITSF2014 Budapest4 November 10



G.8275 detalls

A First version consented in July 2013

Comments addressed October 2013
Published in November 2013.

A Aspects covered

High level requirements
General topology for time/phase distribution

High level protection concepts
A Packet master protection
A Packet slave protection

PRTC configurations
Initial functional models for time/phase
Partial timing support (currently nenormative in first version)




. o »
Time/phase distribution

Out=in+ o

A High level distribution based on G.8265
iLYOSNNYSRAFGS ySUg2N] Si
I Restricted to boundary clocks in first version

ITSFR2014 Budapest4 November 12
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High level protection

A Protection methods are needed for

I Master protection

AProvides guidance on deployment

AC2dzNJ A0Syl NA2Qa O2y aARSNE
I Slave protection

AProvides guidance on mechanisms (e.g. how BMCA mé
work)

ACKNBES aO0OSylFNAR2Qa O2yaAiRSN
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Packet master protection

C#l PRC#] PRC#2 TR I'C #2
T8 ——8f._ Four scenarios considered
(calibrated lnks) 2 -Each case the PTC moves towards the
- l :CIL_\__ e __/,?.lj;:k:-l-"-’-'l-.\_\ edge of the network
Jackhau \ ~Backhau \ . .
4 I (\\7_1'?“1{_ -, -may place different requirements on PTRC
/ ; & SR
/’ i \’ ’YV’ X \,Y.\

—t o _-—\—_, i i - S - i
— Primary path - Backup path G8275-Y.138%(13)_F02

NOTE ~ T-GM are connected to the PRTC in this architecture

PRC # RC #2
Scenario 1 (Case A) . o _g.___
( Core network N\
S " (uncalibrated links) Y,
oW )\ __7,é )—-':'—j"_"_f_\
Note: Scenarios 2 and 3 are not shown (; '%th'&.‘i" ”\ '?f’fk'«‘?‘i")

2. Separates PRTC and PRC \§’

/
3: Moves PRTC to head of backhaul ]5 R -} k: Sl Wil :J il -EL
(refer to G.8275 Figures 3 and 4) » Optional fiequency reference used 10 secure GNSS failure

G.8275-Y.1369(13)_F05

NOTE - There is normally ne T-GM connected to the PRTC in this architecture

Scenaric4(Case D)
ITSFR2014 Budapest4 November 14



. . »
PRTC configurations

A Protection methods do not require the same
PTRC configurations

A The architecture provides guidance for
development of equipment specifications




. . »
PRTC configurations

ONSS , ~  PRTC (no physical reference)
L o ” ToroM -Frequency/phase/time all
PRTC i - provided by single GNSS input
Frequency out . jl;trk\til{L]L\ distribution _Applles Only to flrst scenario
Gres . PRTC with capability of input
‘1‘\\ =
[ = " ToTaM frequency reference for holdover
PRTC - -Frequency/phase/time all
Frequency in | Frequency out . :\; !;I:xlfl:t.'lhf\‘ distribution prOVIded by Slngle GNSS Input
-Can be used in all scenarios
GNSS . . .
Y | PTPover Ethemet _ To phaseftime ~  PRTC functionality integrated
supply cham th T | G d M t
with Telecom Grand Master
PRTC I pps " .
5 It“” ¥ o esmmuett - -PTP over Ethernet interface
| : | ’ ) can also provide physical layer
‘requency m | requency out _ 1o frequency . L
S | > supplychan frequency synchronization
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Packet slave protection

A Describes how redundant timing paths can be
provided to the slave

A Three 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
iIncludes the end clock, or
when the end application is
driven by a stand-alone
clock.

ITSFR2014 Budapest4 November
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. _ »
Time/phase functional models

A Extensions of G.8264 models to describe
time/phase with support from physical layer
(Synckhave been included as Annex.

A Provides guidance to other questions in
developing appropriate equipment
specifications




Extension for Packet timing

GNSS (time/phase)

El

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

I Network may remain unchanged

ITSFR2014 Budapest4 November 20



»
Going further: Frequency assist

GNSS (time/phase)

El

Frequencyref,
' Provided by SyncE

A Physical layer synchronization model is that ¢
SDH/SyncE.

I Boundary clock function starts to appear

ITSFR2014 Budapest4 November 21






