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Abst r act

This experinental nmeno defines extensions to LMP(rfc4209) for

managi ng Optical parameters associated with Wavel ength Divi sion

Mul tiplexing (WOM adding a set of paraneters related to nulticarrier
DWDM i nterfaces to be used in Spectrum Switched Optical Networks
(sson).
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1. Introduction

Thi s experinental extension addresses the use cases described by
"draft-ietf-ccamp-dwdmif-mg-ctrl-fwk" to the Spectrum Sw t ched
Optical Network applications. LMP [ RFC4902] provides |ink property
correlation capabilities that can be used between a transceiver

devi ce and an Optical Line System (OLS) device. Link property
correlation is a procedure by which, intrinsic paraneters and
capabilities are exchanged between two ends of a link. Link property
correlation as defined in RFC3591 allows either end of the link to
supervi se the received signal and operate within a comonly

under stood paraneter window. Here the term’'link’ refers in
particular to the attachment |ink between OXC and OLS (see Figure 1).
The rel evant novelty is the interface configuration having a nultiple
carrier where the client signal is spread on. The paraneters are not
yet fully defined by ITUT so this docunent can jast be seen as an
experinental proposal not binding operators and vendors to conply and
i mpl ement t hem
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2. DWDMIline system

Figure 1 shows a set of reference points (Rs and Ss), for a single-
channel connection between transmitter (Tx) and receiver (Rx)
devices. Here the DWM network el ements in between those devices
include an Optical Miultiplexer (OM and an Optical Derultipl exer
(OD). In addition it may include one or nore Optical Amplifiers (QA)
and one or nore Optical Add-Drop Miltipl exers (QADM .

o m e e i eiaoaoooo +
Ss | DWDM Net wor k El enent s | Rs
t--+ N N
Tx L1--]->] \ Fommm - + Fommm - + [--]-->Rx L1
N oo + I I B
to--4 || BX] | | | FLEX| | || BX ] +o-
TX L2--|->] OM|-->|------ | ->] ROADM | --]------ [->] OD|--]-->Rx L2
-+ || (. | | || || +o-
ek S I N |- + I O
Tx L3--]->] / | DWDM | | A | DWDM | \ [--]-->Rx L3
-+ | ] | Link +----]--]----+ Link | V] +- -+
[ S + [ [ Fom e o - +
-+ -+
I I
Rs v | Ss
H-- - - - +  H----- +
| RxLx | | TXLx |
+--- - - + - +

Ss = Sender reference point at the DWM network el enent
tributary output, this can be a set of nultiple transceivers
carrying the sanme client payl oad.

Rs = Receiver reference point at the DWM network el ement
tributary input this can be a set of nultiple transceivers
carrying the sanme client payl oad.

FX OM = Fl ex- Spectrum Optical Mix

FX OD = Fl ex- Spectrum Optical Denux
Fl ex ROADM = Fl ex- Spectrum Optical Add Drop Mux (reconfi gurable)

extending Fig. 5.1/G 698.2

Figure 1: Linear Single Channel approach
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Fi gure 2 Extended LMP Model ( from [ RFC4209] )

- - - - - + Ss - - - - - + - - - - - + Rs +------ +
| ----- | | | | ----- |
| oxcr | ----- | OS1 | ===== | OL.S2 | ----- | OXc2 |
| | - | | | | - | |
oo - + oo - + oo - + oo - +
AN AN AN AN AN AN
| I I |
| +----- LMP----- + +----- LMP----- + |
I I
o e eeeeeioon = +
oxc : is an entity that contains Multiple carriers transponders
as . generic Flex-Spectrumoptical system it can be -

Optical Mux, Optical Demux, Optical Add
Drop Mux, Amplifier etc.
OLS to OLS: represents the Optical Miltiplex section
<xref target="1TU. G/09"/>
Rs/ Ss : reference points in between the OXC and the COLS

Fi gure 2: Extended LMP Nbdel
3. Use Cases

The set of paranmentes exchanged between is to support the Spectrum
Switched Optical Network in therns of Nunber of Sub-carriers

avail abl e at the transceiver and their characteristics to provide the
SSON control plane all the information suitable to calculate the path
and the optical feasibility

4. Ext ensi ons to LMP-\WDM Pr ot ocol

Thi s docunent defines extensions to [ RFC4209] to all ow a set of
characteristic paraneters, to be exchanged between a router or
optical switch and the optical line systemto which it is attached.
In particular, this docunment defines additional Data Link sub-objects
to be carried in the LinkSunmary nmessage defined in [ RFC4204] and

[ RFC6205]. The OXC and OLS systens nay be managed by different

Net wor k nmanagenent systens and hence nmay not know the capability and
status of their peer. These nessages and their usage are defined in
subsequent sections of this docunent.

The foll owi ng new nessages are defined for the SSON extension
- Multi carrier Transceiver (sub-obj ect Type = TBA)
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5. Mul ti carrier Transceiver

These are a set of general paraneters extending the description in
[(698.2] and [G 694.1]. ITU-T working groups are working to detai
nost of paraneters and an update of the TLV nmay be required.

The general paraneters are
1. Modulation identifier: indicates the Transceiver capabilities
to support a single or multiple nodulation format |ike:
BPSK (1), DC-DP-BSPSK, QPSK, DP-QPSK, QAML6, DP- QAMLG,
DC- DP- QAMLG, 64QAM

2. FEC. indicates the FEC types the transceiver can support

3. baud rate: nunber of synbols rate, besically this identify the
channel frequency

4. Num Carriers: nunber of subcarriers the trasceiver can support
and can be "mapped" in a Medi achanne

5. Bits/synbol: nunber of bit per sinbol (aka spectral efficiency)

6. Subcarrier band (nininmum di stance between subcarriers) in Giz

7. @uard band (required guard band at the side of media channel)

8. Sub-carrier TX Power: output optical power the transceiver can

provi de

9. Sub-carrier RX Power: |nput optical power Range the transceiver
can support, this is known also as Sensitivity

10. Sub-carrier OSNR robustness

Figure 3: The format of the this sub-object (Type = TBA, Length =
TBA) is as follows:

0 1 2 3
01234567890123456789012345678901
Bl o Tk e e e e L s e e s s i R R S e S
Type | Length | (Reserved) |
B T i S S I el s S P S S S S S S N e S
[ Modul ation ID [ FEC [
S e i i i e et e o o

+
-
| S|
+- +-
| baud rate (Synbol Rate) |
T T e e e i e S S e S e ek o ol
| Nunmber of subcarriers | Bi t/ Synbol |
B i S S T s i S T st i S S S S S S S S i
[ subcarrier band [ guard band [
B T e b i i e e i S S SR S
| sub-carrier TX power [
e e e e i e S S e R CE o o R
| sub-carrier RX power H GH |
B i S S T s i S T st i S S S S S S S S i
[ sub-carrier RX power LOW [
T T b i i e e s kS S S N SR
[ Max- pol - power -di f f er ence |
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i T e o o s T e e et e ok o Sl e
| Max- pol - skewdi f f erence |
B i S S T s i S T st i S S S S S S S S i
[ sub-carrier OSNR [
T T e b i i e e s . S I SR S

- S standardized fornat;
- l: input / output (1 / 0)
- Modul ation Format: is the nodul ation type:
BPSK, DC DP BSPSK, QPSK, DP QPSK, 8QAM 16QAM 64QAM
Hybrid, etc.
- <TBD> (I TU-T reference)
- value > 32768 (first bit is 1): custom defined val ues
Value 0 is reserved to be used if no value is defined
- FEC. the signal Forward Error Corrections type (16-bit
unsi gned integer), the defined val ues are:
- <TBD> (I TU-T reference)
- 32768 (first bit is 1): custom defined val ues
Value O is reserved to be used if no value is defined
- Baud Rate: the signal synbol rate (IEEE 32-bit float,
i n bauds/s)
Value 0 is reserved to be used if no value is defined
- Num Carriers
- Bits/synbol
- Subcarrier band (nininmum di stance between subcarriers)
- Q@uard band (required guard band at the side of media channel)
- Sub-carrier Transmit Power
- Sub-carrier Receive H GH Power range (Sensitivity)
- Sub-carrier Receive LOWNPower range (Sensitivity)
- Sub-carrier OSNR robustness
- Max- pol - power-di fference
- Max- pol -skewdi f f er ence

Figure 3: Milti carrier Transceiver
6. Security Considerations
LMP nessage security uses | Psec, as described in [ RFC4204]. This
docunent only defines new LMP objects that are carried in existing
LMP nessages, sinilar to the LMP objects in [RFC 4209]. This

docunment does not introduce new security considerations.

7. | ANA Consi der ati ons
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LMP <xref target="RFC4204"/> defines the foll owi ng name spaces and
the ways in which | ANA can nmake assignments to these nanespaces:

-  LMP Message Type

- LWMP nject dass

- LWMP Object dass type (CType) unique within the hject d ass

- LMP Sub-object Oass type (Type) unique within the bject C ass
This meno introduces the foll ow ng new assi gnnents:

LMP Sub- Obj ect O ass nanes:

under DATA LINK C ass nanme (as defined in <xref target="RFC4204"/>)
- Milti carrier Transceiver (sub-obj ect Type = TBA)
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