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Abstract

The ReSource reserVation Protocol with Traffic Engi neering extensions
(RSVP-TE) allows to carry optical information so as to set up

channel s over Wavel ength Division Miltiplexing (WDM networks between
a pair of transceivers. Nowadays, there are nmany transceivers that
not only support tunable | asers, but also multiple nodul ation
formats. This nmenmp | everages the CGeneralized Miltiprotocol Label

Swi t chi ng protocol extensions to support the signaling of the
associated information as a "node" paraneter within a "transceiver
type" context.

Requi renment s Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on 3 Septenber 2026.
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technol ogy as the |l atest evolution of the WDM data pl ane.

.1.2. WDM Transcei ver - Par am Sub- TLV
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defines the extensions to the RSVP-TE signaling ([RFC3473]) to

provi sion lightpaths in WM net wor ks,
including transit Reconfigurable Optical
[ RFC7792] specifies the encoding of the flex-
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si gnal .

To address the various requirenents of optical networks, sone
transceivers are supporting multiple nodulation formats, baudrates,
FECs, etc. This capability enables to select at setup tine the right
trade-of f between bitrate, baudrate, reach, spectral width, etc.

This meno defines the required fields to explicitly addresses this
case of "elastic" transceivers. Two options are proposed to address
this issue. The first extension relies on a two-stage identifier: a
Transcei ver Type, allowing to summari ze the set of capabilities and
consistently correlate both ends of a given optical channel, and a

Transceiver Mddel D, i.e. a hardware-related identifier to be
interpreted within the Type context. The second extension repl aces
the af orementi oned Model D by a set of optical paraneters. |In the

latter, the exact list of fields will follow
[1-D.ietf-ccanp-dwdm i f-param yang]

2. Mai n Use Cases

In the followi ng section, it is assuned that, to be able to neet
optical performance requirenents, the Routing and Wavel ength

Assi gnnent (RWA) tasks are perforned before the signaling nessages

| eave the ingress ROADM This coul d happen in various ways, provided
the network topology is available, including optical paraneters
(e.g., advertised using [I-D.ietf-ccanmp-wson-iv-encode]). This

i ncl udes ROADM | ocal conputation process, passive PCE responding to
the ingress ROADM s request [RFC8780]), as well centralized
controllers relying on PCEP to trigger the RSVP-TE signaling in the

i ngress node ([ RFC8281]).

2.1. Single Control Donain

We consider that transceivers are in the same control domain as the
optical switches. In nany deploynments, transceivers are enbedded in
the edge ROADM shel ves, where both the transceiver and the optica
switching are configured by the same set of |ocal control processes
In this case, carrying the Mdde paraneter in RSVP-TE signaling is
required to configure the egress side of the signaling session. Even
though some receiver inplenentations nmay be able to detect the

nmodul ation format w thout configuration, nost operational deploynents
rely on bidirectional signals, thus naking a |arge set of signa
paraneters a mandatory information to fully configure the egress
transceiver in nost cases. As a result, the transceiver node
attributes needs to be conveyed up to both devices at the ends of the
LSP.

The specification below allows to address this use case.
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2.2. Open Line Systens

We now consi der that transceivers are installed in shelves

i ndependent fromthe ROADMs. The set of ROADMs is referred to as the
"optical line", the shelves carrying the transceivers are naned
"client devices". This use case is aligned with the problem
statement specified in [I-D.ietf-ccanp-dwmdmif-mg-ctrl-fwk] and is
consi stent with [ RFC7698] .

--Path--> --Path--> --Path-->

. I o \|
R P P \ |

|
[ R |
T v _ e MN___

Ri I ___|
<--Resv-- <--Resv-- R <--Resv--

Figure 1: Transceivers (Ti, Te) Connected to an Open Line System
T is a transceiver shelf.

Ris a ROADM Only edge ROADMs are depicted here but le line system
is typically a nesh of nultiple ROADMs and anplifiers.

Fromthe signaling perspective, T and R are refered to as Ti/R (Te/
Re) to identify the ingress end (egress end, respectively).

The network topol ogy and the associ ated optical paraneters are only
advertised anong the ROADMs, part of the line system i.e. the

topol ogy i nformati on does not | eak up to the transcei ver shel ves
(otherwise, that is a specific case of

/1 Section 2.1). Therefore, beyond the usual signaling features, the
resulting signaling nessages serve 3 additional purposes:

* advertise the ingress Transceiver Type to the optical line, in
charge of the decision related to the optical path across the
net wor k,

* convey the Transceiver Type up to the egress Transceiver, allow ng
to check correct match between both ends (as in
/1 Section 2.1),

* informtransceivers at both ends about the Transcei ver Mbde,
either allocated by the optical line or forced fromthe signaling
head end.

The specification below allows to address this use case.
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3. Signaling Messages

The foll owi ng sections specify the fields used in the RSVP-TE Path
and Resv nessages to address the requirenents above.

3.1. Encodings

Thi s docunents specifies two sub-TLVs. Both serve the same purpose,
with a different | evel of details: the transceiver node is described
either using an identifier or a detailed set of paraneters. As a
result, an RSVP-TE nessage SHOULD only carry one of the sub-TLV for a
given hop. |In case several of the sub-TLVs below are included, the
first one takes precedence and the foll owi ng ones are ignored.

3.1.1. WDM Transcei ver - Mbde Sub-TLV

Thi s docunment introduces the WDM Transcei ver - Mbde sub-TLV so as to
carry the Transceiver’'s Type and Mdde. It ains at carrying the

i nformati on associated to "Standard Mddes" and "Organi zati onal Mdes"
defined in section 2.5 of
[1-D.ietf-ccanp-optical-inpairnment-topol ogy-yang]. It has the
followi ng format:

0 1 2 3
01234567890123456789012345678901
B T I e R i i i T S S e e I e ik oI I S S e S S
| Type = TBDL | Length = 20 | Reserved | Appl D Type=TBD6|
el i I e i it T e e e e i i T o S e e S e T R R
EUI
I+- e o S i e S S S e R i sl o S S S S S S S e e +-|+
| EU (cont’d) | Tsv- Type |
B T I e R i i i T S S e e I e ik oI I S S e S S

| Tsv- Mbde | Channel Qutput Power
el i I e i it T e e e e i i T o S e e S e T R R

Application ID Type (8 bits): As per section 5 of
[I-D.ietf-ccamp-dwdmif-Inp], this field allows to distinguish

bet ween the possible encodings of the trailing "Application |ID'
field. This specification defines a new Application ID Type (val ue
TBD6) that extends the "Proprietary" type and specifies specific
fields within the "val ue" bytes:

* the first 6 bytes of the Application Identifier must contain the
hexadeci mal representati on of an Extended Uni que Identifier (EU),
knowi ng that the first 3 bytes map to the Organi zationally Uni que
Identifier (QU) and the 3 remaining ones are allocated by the
QUl - owner ;
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3.

1.

* the following 2 bytes encode a Tsv-Mde;
* the following 2 bytes encode a Tsv-Type;
* the last 2 bytes carry the Channel Qutput Power.

Tsv-Type (16 bits): A transponder-specific value allowing to identify
a conpatible Tsv-Type at the renote end, and supporting a set of
optical Tsv-Mdes. This value MJST be included by the ingress
transceiver, i.e. fromthe signaling first hop. 0 is a Reserved val ue
that MJUST trigger a PathErr nessage in response, with Error Code 24
(Routing Problen) and Error Sub-code TBD3 ("Unsupported Tsv-Type").
The Tsv-Type is an organi zati on-specific informati on and, as such,
must be interpreted in the context of the EU field.

Tsv-Mode (16 bits): Wthin a given Tsv-Type, this ID allows to
specify how the transcei ver should be configured anong the set of
options supported by Tsv-Type; e.g. optical nodul ation format or
baudrate. The value 0 neans that the sendi ng device has not chosen a
particul ar Tsv- Mbde and expects this information to be determ ned by
a downstream node (e.g., the ingress ROADM of the optical line). If
the Tsv-Type resolves into a single Tsv-Mde, the Tsv-Mde field
SHOULD use a non-zero val ue and MAY be ignored. A transceiver
receiving a Tsv-Mdde with the value 0 MAY sel ect a npde based on

| ocal policies conbined to other signaling information, e.g. channe
spectral w dth.

Channel Quput Power (16 bits): A floating point value specifying the
signal power com ng out of the transceiver in dBm The val ue
FFFFFFFF nmeans "unspecified". |If a transceiver receives an
unspecified value, its data plane SHOULD be configured according to
its local policy (e.g. fixed or default value).

This specification is consistent
[1-D.ietf-ccanp-optical-inpairnment-topol ogy-yang]: the EU field naps
the the "organi zation-identifier" transceiver attribute and the

conbi nati on of the Tsv-Type and the Tsv-Mde perfectly fit into the
"operational -node" attribute

2. WDM Tr anscei ver - Par am Sub- TLV

Thi s docunment introduces the WDM Transcei ver - Param sub-TLV so as to
carry the Transceiver Type identifier and a mininumset of attributes
fromthe "Explicit Mdes" parameters, as described in section 2.5.3
of [I-D.ietf-ccanp-optical-inpairment-topol ogy-yang]. It is aligned
on figure 3 in [I-D. ggalinbe-ccanp-flexigrid-carrier-|label] and has
the follow ng format
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0 1 2 3

01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type = TBD | Lengt h |
e L o i T i b o i SR S S S
| Baud-rate |
i e e R e o o e i ol S N B S
| M n OSNR | Reserved |
B i s T T i i o S o T Ji I
| M n Carrier Spacing | Rol | - of f |
e L i i e L et o i R S
| Tx M n Channel Power | Tx Max Channel Power |
i e e R e s o i e e b i S I N S T
Rx M n Channel Power | Rx Max Channel Power |
B S S e i S S T A S S S S S S i S S
Rx Max Total Power | Channel Qutput Power |
B S i i s s i ek it
Qper ational Mde |
B s e S o i R R S R ok i o S R N S
I

/ Optional sub-TLVs /1

I
+
I
+
I
+
I
/
I
T T S i i S DU S A S R T o T

Length (16 bits): default is 32, i.e. without sub-TLVs, otherwi se to
be adjusted accordingly.

Baud-rate (32 bits): A nonnegative integer specifying the nunber of
synbol s per second.

Mn OSNR (16 bits): An integer specifying the mni num accepted
threshold for the Optical Signal-Noise Ratio in 0.1 nm

Mn Carrier Spacing (16 bits): A half-precision floating point nunber
describing the required spectrumwidth to carry the emtted signal.

Rol | -of f (16 bits): A half-precision floating point nunber refering
to the edges of the signal spectral shape.

Tx/ Rx M n/ Max Channel Power (16 bits x 4): A half-precision floating
poi nt nunber describing the range of supported power val ues on
emtter (Tx) and receiver (Rx) in dBm

Rx Max Total Power (16 bits): A half-precision floating point number
descri bi ng the maxi num recei ved power threshold in dBm

Channel Qutput Power (16 bits): cf. Section 3.1.1.
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Qperational Mbde (32 bits): A transceiver-related value allowing to
identify a compatible node at the renote end. This field MAY be set
to 0, which is a reserved value to disable Mde checking between end
transceivers (e.g. pair of identical transponders with fixed node).

Q her paranmeters listed in
[1-D.ietf-ccanp-optical-inpairnment-topol ogy-yang] can be incl uded
usi ng optional sub-TLVs (TBD).

3.2. Processing
3.2.1. Downstream Direction

The paranmeters to be used by the egress transceivers are carried in
Pat h nessages. |In RSVP-TE signaling, hop-specific information is
encoded within the ERO as hop attributes and WDM paraneters are to be
carried as sub-TLVs within the Type 4 TLV of the Hop Attribute

subobj ect [ RFC7689].

When sending a Path nmessage, if a signaling head end node incl udes
one of the WDM Transcei ver sub-TLVs specified in this docunment, the
entity in charge of the path conputation (e.g. the ingress ROADM
MUST include (unless an error is raised), as part of the ERO

popul ati on step, the sane sub-TLV to specify the Hop Attibutes of the
tail end transceiver, allowing this information to be propagated

al ong the RSVP-TE Pat h messages.

A signaling head end node sending a Path nessage including one of the
VDM Tr anscei ver sub-TLVs specified in the previous section with

unal | ocated val ues, i.e. Mde-defining fields set to O (e.g. "Tsv-
Mode = 0" in the WDM Transcei ver-Mde sub-TLV), MJST include an enpty
RRO to request its popul ation by some downstream nodes [ RFC3209]. In

case the Mode specification is fully defined before the first
signaling hop (e.g. operator-specified), the use of the RRO renmins
OPTI ONAL.

3.2.2. Upstream Direction

VWhen the nmode sel ection happens after the signaling has left the
signaling head node, which carries the ingress transceiver, the

sel ected val ue needs to be sent back to the head node. As specified
in [RFC7570], it can be included in the Record Route Object (RRO
within RSVP-TE Resv nessages. Starting fromthe fact that both end
transcei vers share a common node to properly set up a channel, this
|l eads to the foll ow ng processing:

* After a transceiver shelf (signaling tail end or regenerator) has
received a Path message:
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3.

3.

- |If both an RRO and a WDM Transcei ver sub-TLV (defi ned above)
are included, the node MJST popul ate, in the respondi ng Resv
message, the RROwith its own hop attributes, using the
correspondi ng sub-TLV. At this stage, the values of the Mde-
defining fields MJST be allocated, wherever the sel ection has
happened (e.g., ingress ROADM | ocal decision).

- |If the Mode description is not supported, the node MJST respond
using a PathErr with Error Code 24 (Routing Problem and Error
Sub- code TBD4 (" Unsupported Transcei ver NMbde").

- If the values within the WDM Transcei ver sub-TLV are not
al l ocated and the node is unable to nmake a local allocation, it
MJUST respond using a PathErr with Error Code 24 (Routing
Probl em) and Error Sub-code TBD5 ("Unable to Sel ect Transceiver
Mbde")

* \When a signaling head end node pending a node i nformation receives
a Resv message, it MJUST |look into the RRO and configure itself
consistently with the hop attribute information associated to the
renote transceiver. A signaling head node receiving an
i nconsi stent Mode (unupported or not matching the corresponding
Path state) MJST respond using a ResveErr with Error Code 24
(Routing Problen) and Error Sub-code TBD4 ("Unsupported
Transcei ver Mde").

Firm St at e Behavi or

In typi cal deploynents of the extensions defined in this docunment, it
is very likely that transceiver-carrying shelves will use an out-of -
band control network to exchange RSVP-TE nessages whi ch does not
necessarily share fate with the data plane. As RSVP-TE is a soft
state protocol, the | oss a subsequent refreshes nessages may reflect
the health of the control network rather than the state of the data
pl ane.

As a result, in the event of nultiple refresh message | osses, an

i mpl ement ati on MAY keep the data plane state which may be still be up
and running, especially if |light keeps comng in the receiving
direction. As a corollary, an inplenentation of this docunent NAY
keep data plane states until it receives explicit PathTear or
ResvTear nessages.

| ANA Consi derati ons
The 1ANA is requested to allocate, fromthe "Sub-TLV Types for WSON

Processing Hop Attribute TLV' section within the "RSVP-TE Paraneters"
registry:
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[ ool oo oo s, e e o)
| Value | Meaning | Reference |
B e el sy e e
| TDB1L | WDM Transceiver-Mde | [This 1-D] |
+------- I I I I I ] I +
| TDB2 | WDM Transceiver-Param | [This 1-D] |
+----- - I T R R I +

Table 1

The 1 ANA is requested to allocate, fromthe "Error Codes and
G obal | y-Defined Error Val ue Sub- Codes" section within the "RSVP
Par amet ers" registry:

[ bl s sl oo s pe ety b p—p—j——r o}
| Error Code | Sub-code | Meaning | Reference |
| 24 | TBD3 | Unsupported Tsv-Type | [This 1-DO |
Fomm e oo - Fomm oo - o e e e e e e e e m e e Fomm e oo - +
| | TBD4 | Unsupported | [This 1-D |
| | | Transceiver Mode |

Fom ek S o e e e e e e eee e Fom ek +
| | TBD5 | Unable to Sel ect | [This 1-DO |
| | | Transceiver Mode | |
Fomm e oo - Fomm oo - o e e e e e e e e m e e Fomm e oo - +

Tabl e 2

The 1ANA is requested to create, within the "GWLS Signaling

Par anet ers" registry, two new sub-registries naned "WOM Modul ati on
Types" and "WDM FEC Types".

For both of them

* the value 0 nmeans "Pendi ng sel ection",

* the range 1-65503 foll ows the Expert Review policy for
regi stration,

* the range 65504-65535 is for experinental use.

The 1 ANA is requested to allocate, fromthe "Application |ID Type"
section within the "LMP" registry:
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8.

Meuri c,

Meani ng | Reference |

[ ety S ——_——————————————_ Ll p—p—p—_—r
G 698.2 | [I-D.ietf-ccamp-dwdmif-Inp] |
--------------------------- e e eeeeiiieacceiaaaaceeiaaaadt

QU + proprietary val ue | [I-D.ietf-ccanp-dwdmif-Inp] |
--------------------------- e T

EU + Tsv-Type + Tsv-Mdde | [This documnent] |
--------------------------- o e e e e e e e e e+

Table 3

Security Considerations

This specification only adds TLVs to RSVP-TE signaling nmessages. As
a result,

it relies on security guidelines docunented in [ RFC5920].
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