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Abst ract

Thi s docunment specifies the extension to TELI NK LSA of OSPF routing
protocol [RFC4203] [3] in support of GWLS [1] for flex-grid
networks [2].

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 (1 ETF), its areas, and its working groups. Note that
other groups nmay al so distribute working docunents as Internet-
Drafts.

Internet-Drafts are draft docunents valid for a naxi num of six

mont hs and nmay be updated, replaced, or obsol eted by other documents
at any tine. It is inappropriate to use Internet-Drafts as
reference material or to cite themother than as "work in progress.”

The list of current Internet-Drafts can be accessed at
http://ww. ietf.org/ietf/1id-abstracts.txt

The list of Internet-Draft Shadow Directories can be accessed at
http://ww.ietf.org/shadow. htm

This Internet-Draft will expire on Apr 16, 2014.
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1. Introduction

To enabl e scaling of existing transport systens to ultra-high data
rates of 1 Tbps and beyond, next generation systens providing super-
channel [ 2] switching capability are currently being devel oped. To
all ow efficient allocation of optical spectral bandw dth for such
high bit rate systens, International Tel ecomuni cation Union

Tel econmuni cati on Standardi zati on Sector (ITU-T) is extending the
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G 694.1 grid standard (termed ''Fixed-Gid ') to include flexible grid
(ternmed " Flex-Gid ') support [10].

Thi s docunent defines OSPF-TE extensions in support of flex-grid
net wor ks.

Fi gure-1 shows a network capable of switching in Flexible-Gid[10].
The physical nedial/Fiber is nodeled as a TE-Link to advertise
spectrum (bandwi dth) availability. This information is used during
Flex-grid LSP[ 10] creation (also called super-channel LSPs[2]). This
draft defines extensions to I SCD in support of Flexible-Gid.

Fomm oo - + Fomm oo - + Fomm oo - +

| SC [ | SC | | SC |

[ Switch |.---Link ---> | Switch |<- Link----- ->| Switch |

I A | B | I

N + N + N +
| <-- TE-Link -->| | <-- TE-Link -->

Figure 1: TE-Links
2. Term nol ogy
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] .

3. Interface Switching Capability Descriptor
The Interface Switching Capability Descriptor describes switching
capability of an interface [ RFC 4203]. This docunent defines a new
Switching Capability value for Flex Gid [ FLEX-GRI D] as foll ows:

Val ue Type

102 (TBA by | ANA) Super - Channel - Swi t ch- Capabl e ( SCSC)
Swi t chi ng Capability and Encodi ng val ues MJST be used as foll ows:

Switching Capability = SCSC
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Encodi ng Type = Lanbda [as defined in RFC3471]

The Interface Switching Capability Descriptor is a sub-TLV (of type
15) of the Link TLV. The length is the length of value field in
Cctets. The format of the value field is as shown bel ow

0 1 2 3

01234567890123456789012345678901
B T i it T s i S e i SR SR
| Switching Cap | Encodi ng | Reserved |
T T o o s T T e e L o T o S e
| Max LSP Bandwi dth at priority O |
B i S S T s i S T st i S S S S S S S S i
[ Max LSP Bandwi dth at priority 1 [
T T e b i i e e s o i S SR S
| Max LSP Bandwi dth at priority 2 |
e e e e i e S S e R CE o o SR
| Max LSP Bandwi dth at priority 3 |
B i S S T s i S T st i S S S S S S S S i
[ Max LSP Bandwi dth at priority 4 [
T T e b i i e e s o i S SR S
| Max LSP Bandwi dth at priority 5 [
e e e e i e S S e R CE o o SR
| Max LSP Bandwi dth at priority 6 |
B i S S T s i S T st i S S S S S S S S i
[ Max LSP Bandwi dth at priority 7 [
T T e b i i e e s o i S SR S
| Swi t ching Capability-specific information |
[ (vari abl e) [
B i s T T S T et S S T S I T s sl s ol ST S S S

Figure 2: 1SCD & SCsSI

Max LSP Bandwi dth will be based on Max Slot Wdth field in BWsub-TLV
(Ref to section 3.1 for details on BWsub-TLV) and the nodul ati on
format used.
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3.1. Switch Capability Specific Information

The technol ogy specific part of the 1SCD can include a variabl e nunber
of sub-TLVs. W propose to encode Slice Information in Bandw dth sub-
TLVs under SCSI field. The format of BWsub-TLVs is as shown bel ow

[Editor’s note: To provide options sinilar to Label set field defined
in[9], we have included 2 variants to advertise slice |evel
i nformati on. These are bit-format and list/range format].

3.2. BWsub TLV: Bit Map fornmat

The figure bel ow shows format of Type=1 sub-TLV for encoding slice
information in bit-map format. This sub-TLV nust be repeated for each
priority that is supported on the Te-link.

0 1 2 3
01234567890123456789012345678901
B T S o T ST S e S i < S S S S SIS S S S S S

| Type=1 | Length |
o mm o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me e eo oo +
| Slice Spacing | Pri | Reserved |
o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eee o +
[ N Start [ Num of Slices [
o m ot m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e e oo +
| Mn Slot Wdth | Max Sl ot Wdth |
o mm o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me e eo oo +

I

| Bit-Map showi ng Avail able Slices |
| (up to 48 bytes) [
B T o S e i ik S S I i i S Tl i e e

Figure 3: Type=1 BWsub TLV in Bit-Mp fornmat
3.2.1. Meaning of sub TLV fields
o Slice Spacing: 8-bit field (S.S) which can take one of the val ues
as shown in table bel ow

o For e.g., the 12.5GHz spacing is specified by setting this
field to val ue 4.
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e I +
|S.S. (GHz)| Value |
Fom e - Fomm e o +
| Reserved | 0 [
. N +
| 100 [ 1 [
N T N +
I 50 I 2 I
Fom e - Fomm e o +
I 25 I 3 I
. N +
[ 12.5 | 4 [
N T N +
| Future use| 5 - 15 |
Fom e - Fomm e o +

Table 1: Slice Spacing Val ues

o Priority: 3-bit field
0 3-bit field to identify one of the 8 priorities for which
Slice information (BW is advertised.
o NStart: 16-bit field
o0ls atw's conplenent integer to specify start of the grid
0 Use center freq fornmula to determine start of spectrum
0 Nunber of slices: 16-bit field
o Total number of slices advertised for the link. This includes
(avail abl e plus consumned).
0 Mnimum Slot Wdth: 16-bit field
o This is a positive integer val ue
0 This field is simlar to Mn LSP BWfield. The value in this
field is used to deternine the snallest frequency slot width
that the advertising node can allocate for an LSP. This is
defined by the foll ow ng equation:
Smal | est Frequency slot width = Slice Spacing * integer val ue
in ' MnimmSlot Wdth' field
0o Maximum Slot Wdth: 16-bit field
o This is a positive integer value
o This field is used to determ ne the Maxi mum conti guous
frequency slot width that the advertising node can allocate
for an LSP. This is defined by the foll owi ng equation:
Largest Contiguous Frequency slot width = Slice Spacing *
i nteger value in ' Maximum Slot Wdth' field
0 Avail abl e slices encoded as bit-map
0 Each bit represents availability of one slice of width
identified by S.S field
0 Zero: Available ; One: occupied
0 Paddi ng MJUST be used to align with 32 bit boundary.
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3.3. BWsub TLV: List and Rage format

The figure bel ow shows format of Type=2 sub-TLV for encoding slice
information in list/range format. This sub-TLV nust be repeated for
each priority that is supported on the Te-Link.

0 1 2 3

01234567890123456789012345678901
T I I S i T i T S S e It L i T S A s

[ Type=2 [ Lengt h [
T N +
| Slice Spacing | Pri | Res | Num of Entries |
o m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +
[ Mn Slot Wdth [ Max Sl ot Wdth [
S I E.. +
[ N-Start-1 [ N-end- 1 [
T N +
| N-Start-2 | N end- 2 |
o m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +
[ More Entries [
S .. +
[ N-Start-n [ N-end-n [

T i T S T i T S S S S e s

Figure 4: Type=2 BWsub TLV in List/Range format

3.3.1. Meaning of sub TLV fields

0o The neani ng of above fields is sane as in Type=1 BWsub-TLV. For
details refer to section 3.2.1.

o0 Slice Spacing,

o Priority,

0 Maxi mum Sl ot Wdth &

0 Mninmum Sl ot Wdth
0 Nunber of Entries: 16-bit field

0 Is a positive integer val ue.

o Total nunber of N-start & N-End rows advertised for the l|ink.
o NStart-x: 16-bit field

ols atw's conplenent integer value (+ve, -ve or zero) to

specify start of the grid.
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0 Use center freq formula to deternine start of spectrum

o N-end-x: 16-bit field
o0ls atw's conplenent integer value (+ve, -ve or zero)to
specify end of the l|ist/range.
0 Use center freq formula to determ ne end of spectrum

3.4. BWadvertisenent procedure

This section describes bandw dth adverti senent for Te-Links capable
SCSC.

0 Optical nodes capable of Super Channel Switching advertise slices
of certain width avail able based on the frequency spectrum
supported by the node (e.g. C band, extended C band). For exanple,
node(s) supporting extended C-band will advertise 384 slices.

0 The BWadvertisenent involves an | SCD contai ni ng

o Slice information in bit-map format (Type=1 BWsub-TLV) where
each bit corresponds to a single slice of width as identified
by S.S field. OoR

o0 Slice information in list/range format (Type=2 BWsub-TLV)
where each 32-bit entry represents an individual slice or
list or range.

0 The slice position/nunbering in Type=1 sub-TLV is identified based
on N-start field. The N-start field is derived based on I TU
center frequency fornula.

0 The advertising node MJST al so set Nunber of Slices field.

0 Mninmum & Maxi num slot width fields are included to allow for any
restrictions on the link for carrying super channel LSPs.

0 The BWadvertisenment is priority based and up to 8 priority levels
are all oned.

0 The node capabl e of supporting one or nore priorities MJST set the
priority field and include BWsub TLV for each of the priority
support ed.

4. Exanpl es
4.1. Exanple: BWadvertisenent wi thout any service present
Figure 5 shows an exanple of BWsub-TLV for a te-link which has no

service established over it yet. Attributes of BWsub-TLV in the te-
link are:
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0 N-start=-142 for extended C-band (2's conpl enent should be
included in this field)

0 Total number of slices available on the link = 384 (based on
Slice spacing = 12.5GHz)

o0 Mn SWfield shows min consunption of 4 Slices per LSP

( =50GHz)

Max SWfield shows up to 400GHz BWal | owed per LSP (32x12.5GHz)

48 bytes showing that all 384 slices are avail able.

O o

0 1 2 3
01234567890123456789012345678901
B T S o T ST S e S i < S S S S SIS S S S S S

| Type=1 | Length |
o mm o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me e eo oo +
| S.S = 4(12.5) | Pri | Reserved |
o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eee o +
[ N-Start=-142 [ Num of Slices=384 [
o m ot m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e e oo +
[ Mn Slot Wdth=4 [ Max Sl ot W dt h=32 [
o mm o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me e eo oo +

| Bit-Map showing info for 384 slice [
I I S i i S i i i S e . e e

Figure 5: Type=1 BWsub-TLV without any service present

4.2. Exanple: How to use advertise Bandw dth

Assume user wants to setup Super Channel LSP over a single Flex-Gid
link with BWrequirenent = 200GHz and transponder fully tunable.

0 The path conputing node perforns the foll ow ng:
o0 Determ ne the nunber of slices required for the LSP (200/S.S =
16)
o0 Look for contiguous spectrum availability on each link from BW
adverti senent (both dir)
0 Look for 16 contiguous bits in the BWadvertisenment TLV
If available select the link for LSP creation.
Signal for LSP creation. Once LSP is created, update BW
avai l abl e via new advertisenent using the same Bandwi dt h sub-
TLV.

(e}Ne]
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5. Security Considerations

<Add any security considerations>

6.

| ANA Consi der ati ons

| ANA needs to assign a new Gid field value to represent ITU- T Fl ex-

Gid.
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