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Method for discontimously transferring
Data in a Point-to-Multipoint Access
Network, Central Undt, and Network Ter-

mination Unit

The invention relates te & methed for discontinuously transg-
ferring data in a point-to-multipoint access network from a
central unit te a subscriber-gided network termination unit
via a distribution network, that connects the csntral unit
with this subscriber-sided network termination unit and with a
muitiple of like other subscriber-sided network termination
units, according to the preamble of claim 1, to a central unit
for a peoint-to-multipoint access network with the central
unit, a distribution network and a multiple of subscriber-
sided network termination units, according to the preamble of
claim 3, and to a subscriber-sided network termination: unit;
for a point-to-multipeoint access network: with a central unit,
a distribution nestwork, this subscriber-sided network termina-
tion unit and a multiple of like other subscriber-sided net-

work termination units, according to the preamble of claim 4.

Point-<to-multipoint technigues more and more replace legacy
point-to-point technigues in telecommunication, especially in
the access area. 1In the direction versus the end users, The
downstream direction, data for the different end users are
time division multiplexed (TDM), whereag in the direction
starting from the end users, the upstream direction, data from

the different end users are combined in time division multiple
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accegs technique (TDMA technique) . Data trangfer originating
from and destined for eithey of the end usgers thus iz a dis-
continuous data transfer, irrespective of the fact that such
data transfer is embedded in a continuous data flow on one and

the same mediwnm.

One way of increasing the capacity of such poeint-to-

wmultipoint accesgs network (also radio comnnections are consid-

ered to be such "network"} is to increase the bit rate. Start-
ing in the range of 144 to 155 Mb/s in the 1990s, at the mo-
ment we are dealing with upcoming 10 Gbh/s. For point-to-point

applicationg aven 100 Gbh/g at the moment is under development.

A problilem isg that the energy consumption of the affected ap-
paratus basically ig riging with risging bit rate. For differ-
ent reasong energy consumption should be kept low:

- Equipment gometimes is located remotely and works battexy-
backed with seolar enexrgy.

- During times of power oubage a battery-backed operation
might be foredeen.

- Waste heat may be disturbing.

-~ BEnvircnmental concerns like carbon footprint more and more

play a role.

This problem according to the invention is solved by &
method for discontinucously transgferring data in a point-to-
multipoint access network according to the teaching of claim
I, by a central unit according to the teaching of ¢laim 3, and
by & gubgeriber-gsided network termination unit acdcording to

the teaching of claim 4.

The basic idea behind is to on the one hand put out of op-
eration such part of g subscriber-sided network termination

unit that is adapted to handle received data intended for the
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subscriber-gided network termination unit until such data

really are foreseen to be received, and on the other hand to

take mecogurceg that such subseriber-sided network termination
unit can operate without prioy reception of data foressen for

other gubscriber-sided network termination units.

It is to be mentioned that measures for ensuring privacy, na-
mely encrypting and decrypting, necessarily have to be done
and dre being done individually. In US 2005/135803 Al as ac-
copanying measure to sncrypting and decrypting the use of er-
ror corraction codes for error recognition is suggested.

Thexre, of course, the measures for error recognition necessar-

ily have to be individual as well.

Further embodiments of the iogvention can be found in the

gubclaims and in the accompanying description.

The invention will be described based on an example lying in
the field of gigabit passive optical networks with 10 Gb/s or
10G PON.

In the following the invention will be described with the

aid of the accompanving drawings:

Figure 1 shows a typical passive optical network, in which the

method according to the invention can be applied.

Figure 2 shows a Lypical data frame as used in passive optical

networks .

Pigure 3 shows a simplified block diagram of a central unit
for such passive optical network according to the

state of the art.

Figure 4 shows a corresponding block diagram of a central unit
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actording to the invention.

Figure S5 shows a simplified block diagram of an optical net-
work termiiation unit as an example of a subscriber-
sided network termination unit according to the in-

vention.

As shown in figure 1 a typical passive optical network PON
as an example of a point-to-nualtipoint access netwoxrk is con-

gidered in this invention.

Figure 1 shows a central unit, here called optical line tex-
mination OLT, a distribution network DN, and a multiple of,
hers thres, subsgcriber-zsided network termination units, here

called optical network termination units ONTL, ONTZ, and ONTn.

The distribution network DN shows a common gpbical link, not
referenced here, reaching from the optical line termination
OLT to an optical splitter SP and a multiple of separate opti-
cal links, alsoc not veferenced here, from the splitter te one
of the optical network termination units ONT1, ONTZ, and ONTn
each. What 1s referenced here as optical splitter SP normally
is a passive optical element that functions as splitter in the
downlink direction towards the end users assigned to the opti-
cal network btermination units ONTL, ONT2, and OMTn, and as a
combiasr 1o the uplink direction from the end ugers Lowards

the optical line termination OLT.

It is to be clearly seen here that each optical network ter-
mination unit ONTI, ONE2, and ONTn receives all data destined
for all optical network terwination units ONTIL, ONT2, and
ONTn, including the other ones. 8o actually it has to cope

with a continuous data stream though only a discontinucus,

bursty data stream 1is destined for it.
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Recelving continuous data streams edses coping with ordinary
tion, crror corraction or reducing steady compeonents by meana
of ggrambling and is therefore willingly used in legacy appli-
catiocnsg. Where, ag proposed in this invention, such continuous
data stream is no longer dealt with continuocusly, but only in
a pbursty manner, & remedy for anyway coplng with such trans-
mission technelogical functions has to be foreseen. Of course
some transmission technological functiong like erroxr correc-
tion are not absolutely necessary because they only have to
improve but not really enable data transfer, but others like

synchronization are basic.

Figure 2 shows a Lyplcal data frame as used in passive opti-

el networkes.

Such data frames practically are periodical and a frame
length of 125 microseconds is widely used in telecommunica-
tion. A frame starts with a frams headey FHD and is followed
by consecutive payload sections each comgisbing of a payload
header PLH and a payload body PLn, here shown the payload bod-
ies PLL, PL2, PL3, and PL4. Whereas the payload headers PLH
all have a fixed length and a standavrdized structure, depend-
ing on the used standsrd or protocol, the paylead bodies! con-
tenty are free and zometimes, alco depeanding on the uged stan-
dard or protocel, even the lengths are variable. In the latter
cage following a frame header FHD a remainder of a payload
gection started in the previous frame may be completed. Not
used capacity normally leads to filler bits or dummy payload
gections at the end of a frame. In any cvent a continucus bit
clock is used for synchronization purposes. There is no syvs-
tematic assignment between payleoad bodies PL1 and optical net-

wark termination unitg ONTk.
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Figure 3 shows the conditioning of data streams like such

shown in figure 2, as kunown fxrom the state of the art.

Figure 3 shows three encoders ENC, three channel framing
units CFR, a line framing header unit LFRH, & line framing
unit LFR, a scrambler unit SCR, a forward error correction

unit FEC, and a box OL répresenting an optical line.

A multiple of, here three, independent data input streams

DI1, DI2, and DI23 pass assigned encoders ENC and channsel fram

ing units CFR, before theyv are forwarded togesther with the
output data of the line framing header unit LFRH tc the line
framing unit LFR, and from there a multiplexed signal is
crangferred via the scrambler unit 8CR and thg forward error

correction unit FEC to the optical line OL.

A multiple of, here three, independent data input streams
DIl, DIz, and 3 first is enceded in respective sngoders ENC,
one per data stream. This ensures privacy, because as already
mentioned and ag seen in figure 1, every optical network ter-
mination unit ONT1, ONT2, and ONTn receives all data destined

for all destinations.

The independent data input streams DI1, DI2, and DI3 are
considered here as representing the contents of one connection
or channel each. Such content has to be transferred trangpar-
ently from thia input to a respective cutput of an assigned
optical network termination unit ONT. Normally at the output
of such cptical network termination unit ONT the terminal of a
single subscriber or similar eguipment is connected, but prin-
cipally even a further distribution network could be con-

nected.
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Either of the data input streams DIl, DIZ, and DI3 might be
a contimuous or a discontinuous one; and the different data
streams might even be out of synchromism with respect to one
another. The first step towards multiplexing is the unifica-
tion and synchronization of the different data streams. At
least before multiplexing a common data clock is necessary.
For achieving such purposes esach of the data input streams
DI1, DIz, and DI3 after being encoded undergoes a channel
framing in separate channel framing units CFR. Here the data
units of the data input stwreams DI1, PIZ, and DI3 are proc-
essed each into a payload header PLH and a payload body like
PL1l, PLZ2, PL3, or PL4 as already mentioned in the description

of figure 2.

In most of the known exemplary networks here at the latest
the data streams are filled with filler bits or dummy data
unites to ensure a continuous data stream also for data streams

not utilizing the full provided capacity.

Together with frame headers THD, as shown in figure 2, thesc
encoded and framed data input streams are input to the line
framing unit LFR, where they are multiplexed, normally in an
agynchronous manner, to a common data frame, as shown in fig-
ure 2. In such networks normally the capacity of the common
link is less than the sum of the capacities of the data input
streams. So first f£iller bits or dummy data units coming from
the different data input streams are omitted and at the end of
a frame either new filler bits or dummy data unites are in-

serted or remainders are forwarded to the next frame.

In order to improve the quality of data transmission various
measures are known to ke applied in addition to the mere fram-

ing. Here two such examples are scrambling and forward error
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correction. Other kinds of error correction or mere error reg-
ognition are other such examples. Such measures imply revers-
ing at the receiving =zide, here the respective optical network

termination unit ONTI, ONTZ2, to ONTn.

As the latter measures are applied on the framed signal as a
whole, their reversing also implies the application on the
framed signal as a whole. This hinders the processing of only
those signal parts that belong to the data streams intended
for reception at the respective optical network termination

unit ONTL, ONT2, to ONTh.

To overcome this problem, according te the invention the
measures exceeding the combination of data for different opti-
cal network termination unites ONT1, ONT2, and ONTn are applie
to the data of either of the data input streams DI1, DI2, and
DI3 and thus are applied before such data are combined with
data of the respective other data streams. In the given exam-
ple this means that scrambling and forward error correction is
applied prior to combining the data input streams DIL1; DIZ,
and DI3 to the data stream to be sent towards the optical line

0L,

This results in a corresponding bhlack diagram of a central

unit as shown in figure 4.

Figure 4 ghows three encoderg ENC, three channel framing
units CFR, a line framing header unit LFRH, four scrambler
units 8CR,; .four forward error corkection units PFEC, .a line

framing unit LFR, and a box OL representing an optical line.

The functions performed here are principally the same as al-

ready described based on figuye 3 in connection with the prior

art description of a central unit as known. The difference is
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that the meagures exceeding the conbination of data for dif-
ferent optical network termination units ONTI1, ONT2, and ONTn
are applied te ‘the data of either of the data input streams
DI, DIz, and DI3 and thus are applied before =uch data are
combined with data of the resgpective other data streamg, as
already menticned. To reversing such nmeasures therefor the

other parts of the transferred signal are not needed.

It is to be menticned here that measures like scrambling or
ervor correction use some kind of coding schemes and normally
need blocks of fixed lengthsg. To ensure this the payioads have
te be filled with filler hits to reach such blook lengths, if
they do not anyway work with fixed blockaz. This i congidered
to be only a wminor digadvantage hecause the additional load is
negligible. The use of codes with shorter run lengths could
reduce this additional load at the cost of reduced transmis-

sion guality, if acceptable.

It ig further to be mentioned here that the realization of
the different blodks shown in figures 2 and 4 may be achieved
by using separate hardware for each and every block, by haxrd-
ware commorr to some orxr all blocks, by software individual to
each and every block or by software common to some or all

blocks.

As a consequence there is no longer a need to completely
process the transferred signal at each and every optical net-

work termination unit ONT1, ONTZ, toc ONTa.

Ag a congeguence figure 5 shows a simplified block diagram
of an example of an optical network termination unit that ac-
cording to the invention iz adapted to not continuously proc-

essing an incoming data stream.
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Figure 5 shows an optical network termination unit ONT, that

includes a transmission function part TFP and a clock CL.

T

The transmission function part TFP is adapted to cooperate
with the forward error correction unit FEC, the scrambler unit
SR, the channel framing unit CFR, and the encoder ENC proc-
egsing the data input stream N1, DIZ2, or DI3 associated to
this optical network termination unit ONT. To this end may be
it also needs information from the line framing header unit
LFRH. To this end it needs to work enly when such data arrive

at its input and according to the invention it is adapted to

be put out of operation controlled by the clock Cl.

The clock CL has to maintain synchronization in times the
transmission function part TFP is out of opexation, is adapted
to put out of operation such part, when applicable, and is
adapted to reverse such putting out of operation when data in-

come 1s expected.

Depending on the protecol and standard used, the times when
data income 18 to be expected, may be fixed while putting such
aptical network termination unit ONT into operation, when es-
tablishing a connection to this optical network termination
unit ONT, or may be reported once per frame in the frame
header FHD or even in subseguent reports within the different

payload headers PLH.

Depending on the way of reporting the transmission times to
the optical network termination unit ONT and its clock CL the
sleep times of the transmission function part TFP may be
longer or shorter and the reduction in energy consumption may
be higher or lower. In order to ensure correct operabion, a
timely wake up for re-syvnchronization and re-alignment may be

necessary. But thisg is not a prineiple problem.

e
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Similar putting out of operation of not continuocusly used
parts of an optical network termination unit ONT may be ap-
plied to those parts of the umit that apply to data sent in

the opposite direction, here the upstream direction.
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Claims

1. Method for discontinuously transferring data
{(DI%, DTI2, DI3} in a point-to-multipeint atcess net-
work {figure 1} from a central unit (OLT) to a sub-
goriber-gided network termination unit (ONTI, ONT2,
QNI via a disgsteoibution astwork {(DN), Lhat connects
the central unit: (OLT) with this subscriber-sided
network termination unit {ONT1, ONT2, ONTn) and with
a multiple of like other subscriber-sided network
termination units (ONT1, ONT2, ONTn), characterized
in, that all measures exceeding the conbination
(LFR) with data (DI1, DI2, DI3) for other sub-
gsoriber-gided network termination units (CNT1, ONTZ,
ONTn) , like scrambling (SCR) oxr erroxr correction
{FEC) , are performed individually prior to such com-
bination {LFR} and that measures other than error

recognition are included.

2. Method aceording te ¢laim 1, characterized. in,
that timing data relating toe an upcoming btrangfer of
data are available (CL} within this subscriber-sided
network termination unit (ONT1, ONTZ, ONTn) before-
hand and that at the receiving side of this sub-
geribher-gided network termination unit (ONT1, ONT2,
ONTn)y until an upcoming trangfer of data at least a
minimuam operation is to be performed in order to be

ready: for the upcoming transfer of data.
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3. Central unit (OLT) for a point-to-multipoint ac-
cess network with the central unit (OLT), a distri-
bution network (DN} and & multiple of subscribex-
sided network termination units (ONTL, ONT2, ONTn),

5 characterized in, that the central unit (OLT) in-
cludes trangmission function means (SCR, FEC} arnd a
multiplexsr {LFR), where the transmission function
means (8CR, FEC) are adapted to serving the transfer
of data, like sc¢rambling (8CR} and error correction

10 {FEC), and where the multiplexesr (LFR) ig adapted to
conbining data (DIl, DI2, DI3) for a certain sub-
scriber-sided network termination unit (ONT1, ONTZ,
ONTn) with data (DI1, DI2, DI3} for other sub-
scriber-gided network termination units {(ONT1, ONTZ,

i oN‘tn) . and that the transmission function wmeans
{8CR, FEC) and the multiplexer (LFR) are arranged in
such a consecutive manner that first all transmis-
gion function measures for data for this subscriber-
gided network termination unitc {ONT1, ONTZ, ONTnj

20 are carried oub and after that the combining of data
(LFR) for this subscriber-sided network termination
unit {ONT1, ONT2, ONTn)} with data for other sub-
scriber-sided network termination units (ONT1, ONTZ,
ONTn) , and that the transmisgion function means

25 (BCR, FEC) include means other than for performing

measures for error recognition.

4. Subscriber-sided network termination unit {ONT1,
ONTZ2, ONTn), for a point-to-multipoint access net-
30 work with a central unit {OLT), a distribution net-
work (DN), this subscriber-gided network btermination
unit (ONTL, ONT2, ONTn) and a multiple of like other
gubscriber-gided network termination units (ONT1,

ONT2, ONTn), with means for performing transmission
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function measures like scrambling (SCR} and errox
correction (FECQ), characterized in, that the sub-
soriber-gided network termination unit (ONT1, ONTZ,
ONTn) at least functionally is separated into at
least a first part (TFP) and a second part (CL},
such that the first part (TFF) can be put out of op-
geraticon independent from the second part (CL), and
that the secoend part (CL) includes a clock that is
adapted to reverse the putting out of operation of
rthe first part (TFP) at a specified upcoming time,
and that the transmission function means (SUR, FEUC)}
include means other than for performing measures for

EryYor recognition.

5, Subscriber-sided network termination unit (ONTL,
ONT2, ONTn) according to ¢laim 4, characterized in,
that the first part (TFP) is adapted to perform such
functions (SCR, FEC) that relate to transmission
function measures for serving the transfer of data
for this subscriber-sided network termination unit
{ONT1, ONT2, ONTn), like scrambling (SCR}) and error

-
correcticon (FRC) .

6. Software program product for performing the
method according te claim 1, when loaded inteo a cen-

tral unit {(OLT) according to claim 3.
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