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Abstract

This meno defines the signaling extensions for nmanagi ng Spectrum
Switched Optical Network (SSON) paraneters shared between the dient
and the Network and inside the Network in accordance to the nodel
described in RFC 7698. The extensions are in accordance and
extending the paranmeters defined in I TU- T Recommendati on

G 694.1.[ITU. G694. 1] and its extensions and G 872.[I TU. &B72].
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is widely used in

Wavel ength Switched Optical Network (WSBON) to support the optica
circuits set-up through the signalling between Core Nodes and Edge
Nodes. This extension addresses the use cases described by [ RFC7698]
Ch. 3.3 and supports the information, needed in Spectrum Switched

Optical Network (SSON), to signal a Media Channe

and the associ at ed

carriers set request. The new set of paraneters is related to the
Medi a Channel and the carrier(s) routed with it and keep the backward
conmpatibility with the WBON signalling. |In particular this nmeno
want s do address the use cases where the SSON LSP (the Media Channe
in RFC7698) carries nultiple carrier (OTSi) containing sane Payl oad.

The set of the carriers can be seen as single Logica
meno can be considered as the extension of [RFC7792].
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and the paraneters reflect the experinmental activity on I P over SSON
recently done by sonme vendors and research consorti a.

Figure 1 shows how the nultiple carrier are mapped into a Medi a
Channel. A set of paraneters nust be shared on the UNI to allow the
GWLS to do the proper routing and Spectrum Assi gnnment and deci de the
carrier position.

Homm - - - + Homm - - - + Homm - - - + Homm - - - +
| EEN | | CN | / I\ ] CN | | EEN |
| orsi ----- I | | _ |11 | ----- | OTSL |
==| Ors2| ----- I || Media | || | ----- | OTS2 | ==
== ors3| ----- | || Channel| || | ----- | OTS3 | ==
| Ors4| ----- | | | [ | | ----- | OTS4 |
I I | ROADM \____ \/ | ROADM I I
Homm e + Homm e + Homm e + Homm e +
AN AN AN AN
I I I I
+---UNl ---+ +---UNl ---+
E.N. = Edge Node - UNI dient
C.N. = Core Node - UNI Network

ROADM = Lanbda/ Spectrum swi tch

Medi a Channel = the optical circuit

OISi = Carriers belonging to the sane Network Media Channel (or
Super Channel)

UNI = Signalig interface

fromFig. 5.1/G 698.2
Figure 1: Multi carrier LSP
2. dient interface paraneters
The Edge Node interface can have one or nultiple carriers (OISi).
Al'l the carrier have the sane characteristics and are provisionable
in terns of:
Nunber of subcarriers:
Thi s paraneter indicates the nunber of subcarriers available for
t he super-channel in case the Transceiver can support multiple

carrier circuits.

Central frequency (see G 694.1 Table 1):
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This paraneter indicates the Central frequency value that Ss and
Rs will be set to work (in THz). See the details in Section 6/
G 694.1 or based on "n" val ue expl anation and the foll ow ng "k"
val ues definition in case of nulticarrier transceivers.

Central frequency granularity:
This paranmeter indicates the Central frequency granularity
supported by the transceiver, this value is conbined with k and n
value to calculate the central frequency of the carrier or sub-
carriers.

M ni num channel spaci ng:
This is the mninmumnoninal difference in frequency (in Giz)
bet ween two adj acent channels (or carriers) depending on the
Transcei ver characteristics.

Bit rate / Baud rate of optical tributary signals:
Optical Tributary Signal bit (for NRZ signals) rate or Synbol (for
Multiple bit per synmbol) rate

FEC Codi ng:
This paranmeter indicate what Forward Error Correction (FEC) code
is used at Ss and Rs (RFW (not nentioned in G 698. 2).

Wavel ength Range (see G 694.1): [ITU G594. 1]
This paranmeter indicate m ni mum and maxi num wavel ength spectrumin
a definite wavel ength Band (L, C and S)

Modul ation format:
This paranmeter indicates the |ist of supported Mdul ati on Fornats
and t he provisioned Mdul ati on Fornmat. .

Inter carrier skew
This paranmeter indicates, in case of nulti-carrier transceivers
t he maxi num skew bet ween the sub-carriers supported by the
transcei ver.

Laser Qutput power:
Thi s parameter provisions the Transceiver Qutput power, it can be
either a setting and neasured val ue.

receiver input power
Thi s paraneter provisions the Mn and MAX i nput pover suppotred by
the Transceiver, i.e. Receiver Sensitivity.

The above paraneters are related to the Edge Node Transceiver and are

used by the Core Network GWPLS in order to calculate the optica
feasibility and the spectrum allocation. The paraneters can be
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shared between the Cient and the Network via LMP or provisioned in
the Network by an EMS or an operator OSS.

3. Use Cases

The use cases are described in draft-ietf-ccanp-dwdmif-mg-ctrl-fwk
and [ RFC7698]

4. Signalling Extensions

Sone of the above paraneters can be applied to RFC7792 ( SENDER _TSPEC
FLOWNSPEC). The above paraneters could be applied to [ RFC4208]
scenarios but they are valid also in case of non UNI scenarios. The
[ RFC6205] paraneters remain valid.

4.1. New LSP set-up paraneters
When the EEN. wants to request to the CN a newcircuit set-up
request or the GWLS want to signal in the SSON network the Opti cal
Interface characteristics the follow ng paraneters will be provided
to the C.N.:

Nunber of avail able subcarriers (c):
This paraneter is an integer.

Total bandwi dth request:
e.g. 200Gh, 400Gh, 1Tb

Policy (strict/loose):
Strict/loose referred to B/ Wand subcarri er nunber.

Subcarrier bandwi dth tunability:
(optional) e.g. 34Ghz, 48GHz.
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Figure 2: The format of the this sub-object is as foll ows:

The TLV define the resource constraints for the requested Mdia
Channel .

0 1 2 3
01234567890123456789012345678901
B T i S S I el s S P S S S S S S N e S
S| B| Reserved [ Carrier Number [
B e i i S e S i e S T S R S e o o T S s

+- -
- 4=
| Total Bandwi dth |
B S S S T i e S e i S S S e S o S

Figure 2: SSON LSP set-up request
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Carrier Nunber: nunber of carrier to be allocated for the requested
channel (16-bit unsigned integer)
If Carrier Nunber == 0 no constraint set on the nunber of
carriers to be used

S strict nunber of subcarrier
- S =0 the nunmber of requested carriers is the maxi mum nunber
that can be allocated (a | ower value can be allocated if
the requested bandwi dth is satisfied)
- S =1 the nunber of requested carriers is strict (nust be > 0)

Total Bandwi dth: the requested total bandwi dth to be supported by
the Media Channel (32-bit |EEE float, bytes/s)
If Total Bandwi dth == 0: no bandwi dth constraint is defined
(B must be 0)

B Bandwi dth constraints
- B=0: the value is the maxi mum requested bandwi dth (a | ower
val ue can be allocated if resources are not avail able)
- B =1: the requested bandwidth is the m ni mumvalue to be
al | ocated (a higher value can be allocated if requested
by the physical constraints of the ports)

Reserved: unused bit (for future use, should be 0)

Not e: bandwi dth unit is defined in accordance to RFC 3471
chap. 3.1.2 Bandwith Encodi ng specification. Bandw dth hi gher
than 40Gb/s val ues nust be defined (e.g. 100Gh/s, 150Gh/s
400CGh/ s, etc.)

TLV Usage:

Head UNI - C PATH: requested traffic constraints, the Head UN -N node
must satisfy when reserving the optical resources and defining
the carriers configuration

The TLV can be omitted: no traffic constraints is defined (resources
al l ocated by UNI-N based on a | ocal policy)

4.2. Extension to LSP set-up reservation

Once the GWLS has cal cul ated the Media Channel path, the Spectrum
Al'l ocation, the Sub-carrier nunber and frequency, the nodul ation
format, the FEC and the Transmt power, sends back to the E.N. the
path set-up confirmation providing the values of the cal cul ated
par ament er s:

Medi a Channel :
(Gid, CS., ldentifier mand n).
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Li st of subcarriers:
This paranmeter indicates the subcarriers to be used for the super-
channel in case the Transcei ver can support multiple carrier
Crcuits.

Central frequency (see G 694.1 Table 1):
Gid, ldentifiers, central frequency and granularity.

Central frequency granularity:
This paraneter indicates the Central frequency granularity
supported by the transceiver, this value is conbined with K and n
value to calculate the central frequency on the carrier or sub-
carriers.

Bit rate / Baud rate of optical tributary signals:
Optical tributary signal bit (for NRZ signals) rate or Synbol (for
Multiple bit per synbol) rate.

FEC Codi ng:
This paranmeter indicate what Forward Error Correction (FEC) code
must be used by the Transceivers (not nmentioned in G 698).

Modul ation format:
This paraneter indicates the Mddul ation Formats to be set in the
Transcei vers.

Laser Qutput power:
Thi s paranmeter provisions the Transceiver Qutput power, it can be
either a setting and neasured val ue.

Circuit Path, RRO etc
Al'l these info are defined in [ RFC4208].

Path Error:
e.g. no path exist, all the path error defined in [ RFC4208].
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Figure 3: The format of this sub-object (Type = TBA, Length = TBA) is
as foll ows:

The TLV defines the carriers signal configuration
Al'l carriers in a Media Channel MJST have the same configuration

0 1 2 3
01234567890123456789012345678901
B T i it T s i S e i SR SR
[ Modul ati on For mat | FEC [
T T e e o i e S S e R Ch o o SR
| baud rate (Synbol Rate) |
B i S S T s i S T st i S S S S S S S S i

Fi gure 3: OCh_Genera

Traffic Type
- 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 O is reserved to be used if no value is defined
- FEC. the signal Forward Error Corrections type (16-bit
unsi gned integer), the defined values are:
- <TBD> (I TU-T reference)
- 32768 (first bit is 1): custom defined val ues
Value 0 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

Not es:

- The request fromthe Head UN - C node can specify only a subset
of the parameters (e.g. the Mdul ation and the baud rate but
not the FEC) but setting to O the undefined paraneters.

- Custom codes (val ues > 0x8000) interpretation is a |loca
installation natter

TLV Usage:
- Head UNI-C PATH wused to force specific transponder
configurations
- Head UNI-N RESV: set selected configuration on head node
- Tail UNI-N PATH. set selected configuration on tail node
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Figure 4: The format of this sub-object (Type = TBA, Length = TBA) is
as foll ows:

For Each carrier inside the Media Channel the TLV i s used:

0 1 2 3

01234567890123456789012345678901
B i S S T s i S T st i S S S S S S S S i
[ Carrier ldentifier [ j [
T T e b i i e e s . S I SR S
I k I
e e e e i e s S e R CE o o R
| sub- TLVs |
B i S S T s i S T st i S S S S S S S S i

Figure 4: Sub-Carrier paraneters
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Carrier set-up:

- Carrier identifier field: sub-carrier
identifier inside the nediachannel. Ildentifies the carrier
position inside the Media Channel (16-bit unsigned integer)
J field: granularity of the channel spacing, can be a
multiple of 0.01GHz. - default value is 0.1GHz.
K field: positive or negative integer (including 0) to multiply
by J and identify the Carrier Position inside the
Medi a Channel, offset from nedi a Channel Central frequency
sub-TLVs: additional information related to carriers if needed.

In summary Carrier Frequency = MC-C.F. (in THz) + K* J Gz

m=8
o m e e e e e e e eeee oo n ) +
sub-carrier sub-carri er

o
o

-4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12
e
I n=4 I

K1 -236 | +236 K2

S R T Media Channel ----------------------- >
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Figure 5: The format of this sub-object (Type = TBA, Length = TBD) is
as foll ows:

The defined sub-TLVs are:
Port ldentifier

0 1 2 3
01234567890123456789012345678901
B T e I S S A s T e
| Type (TBA) | Length (TBD) |
B T S T S S S s S i S S S S S S S e i
| Port Identifier |
B S T S T S i i S s S S S S

Figure 5: Port Identifier

Port Identifier: the local upstreamoptical |ogical identifier
(32-bits integer, ifindex)

Not es:
- The Carrier Identifier is the logical circuit sub-lane position,
a TLV for each value from1 to the nunber of allocated carriers
must be present.

- The association of a carrier to a local link optical port is a
I ocal link association (depending on the |ocal ports physical
configuration), the sub-TLV value MJST be set by head/tail nodes
(with transit nodes not signaling its val ue).

The | ocal port identifier is the identifier of the local link
port on the upstream node (with respect to the LSP nomi nal
direction):

- UNI-C port in head UNI |ink
- UNI-N port in tail UN [link

TLV Usage:
- Head UNI-C PATH. used to force specific carrier frequency/ports
[optional use, e.g. with external PCE scenari 0]
- Head UNI-N RESV: set selected configuration on head node
- Tail UNI-N PATH. set selected configuration on tail node
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Figure 6: The format of this sub-object (Type = TBA, Length = TBD) is
as foll ows:

Carrier Power:

0 1 2 3
01234567890123456789012345678901
B i S S T s i S T st i S S S S S S S S i
[ Type (TBA) [ Length (TBD) [
B i I S i i S S i S S e
| carrier power |
B e i I i S T e i i e R S S I S S S S

Figure 6: Carrier Power

Carrier Port: the requested carrier transmt power (32-bits |EEE
Fl oat, dBm), optionally used to notify the configured
power (in UNI client side) or force the power to the
to the UNI client).

TLV Usage:
- Head UNI-C PATH. used to force specific carrier frequency/ports
(optional use, e.g. with external PCE scenari o)
- Head UNI-N RESV: set selected configuration on head node
- Tail UNI-N PATH. set selected configuration on tail node

4.3. RSVP Protocol Extensions considerations

The additional information described in the draft, is related to the
Medi a Channel supported traffic. 1t could be encoded in the
SENDER_TSPEC/ FLOW SPEC obj ects by extendi ng the SSON_SENDER TSPEC/
SSON _FLOW SPEC defined in RFC 7792 (or defining a new G Type) with an
optional TLV list or it could be encoded in a newmy defined entry
(new OBJECT or new LSP_ATTRI BUTES OBJECT TLV)

This solution is consistent with other technol ogy specific extensions
(e.g. SDH), but requires the explicit handling of the extensions by
al | nodes.

Beside this, some of the additional information defined is |local to

the head/tail UNI link (e.g. the carrier/port association), while the
traffic spec info should be valid end-to-end.
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5. Security Considerations

GWLS nessage security uses | Psec, as described in xxxx. This
docunent only defines new UNI objects that are carried in existing
UNI nessages, sinilar to the UNI objects in xxx. This docunent does
not introduce new security considerations.
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