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Abst ract

A packet switching network MAY contain links with variable discrete
bandwi dth, e.g., copper, radio, etc. The bandw dth of such |inks MAY
change discretely in reaction to changi ng external environnent.
Availability is typically used for describing such |inks during
network planning. This docunent introduces an OPTI ONAL | SCD

Avail ability sub-TLV in OSPF routing protocol. This extension can be
used for route conputation in a Packet Switched Network (PSN) that
contains links with discretely variabl e bandw dt h.

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

Internet-Drafts are draft docunments valid for a nmaxi num of six

mont hs and nmay be updated, replaced, or obsol eted by other docunents
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/lid-abstracts.txt

Long, et al. Expi res January 6, 2016 [ Page 1]



Internet-Draft OSPF - Availability extension July 2015

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

This Internet-Draft will expire on January 6, 2016
Copyright Notice

Copyright (c) 2015 | ETF Trust and the persons identified as the
docunent authors. All rights reserved.

This docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunents
carefully, as they describe your rights and restrictions with
respect to this docunent. Code Conponents extracted fromthis
docunent nust include Sinplified BSD License text as described in
Section 4.e of the Trust Legal Provisions and are provided wi thout
warranty as described in the Sinplified BSD License.
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Conventions used in this docunent
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in RFC-2119 [ RFC2119].
The followi ng acronyms are used in this draft:

OSPF Open Shortest Path First

PSN Packet Swi tched Network
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SNR Si gnal -t o-noi se Ratio

LSP Label Switched Path

| SCD Interface Switching Capacity Descriptor
PE Provi der Edge

LSA Link State Advertisenent

1. Introduction

Some data conmuni cation technol ogi es al |l ow seanl ess change of

maxi mum physi cal bandw dth through a set of known di screte val ues.
For exanple, in nobile backhaul network, mcrowave |links are very
popul ar for providing connection of last hops. In case of heavy rain,
to maintain the link connectivity, the microwave |ink MAY | ower the
nmodul ation | evel since denodulating the |ower nodul ation | evel needs
| ower signal-to-noise ratio (SNR). This is called adaptive

nmodul ati on technol ogy [EN 302 217]. However, a | ower nodul ation

| evel al so nmeans |ower |ink bandw dth. Wen |ink bandwi dth is
reduced because of nodul ati on down-shifting, high-priority traffic
can be maintained, while lower-priority traffic is dropped.
Simlarly, the copper links MAY change their effective link

bandwi dth due to external interference

The paraneter availability [G 827, F.1703, P.530] is often used to
describe the link capacity during network planning. Assigning
different availability classes to different types of service over
such kind of links provides nore efficient planning of |ink capacity.
To set up an LSP across these links, availability information is
required for the nodes to verify bandw dth satisfaction and make
bandwi dth reservation. The availability information SHOULD be
inherited fromthe availability requirenents of the services
expected to be carried on the LSP. For exanple, voice service
usual ly needs "five nines" availability, while non-real tine
services MAY adequately performat four or three nines availability.

For the route conputation, the availability information SHOULD be
provi ded al ong with bandw dth resource information. In this docunent,
an extension on Interface Swi tching Capacity Descriptor (ISCD)

[ RFC4202] for availability information is defined to support in
routing signaling. The extension reuses the reserved field in the

| SCD and al so i ntroduces an OPTI ONAL Avail ability sub-TLV.

If there is a hop that cannot support the Availability sub-TLV, the
Avail ability sub-TLV SHOULD be ignored.
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3.

Overvi ew

A node which has link(s) with variable bandw dth attached SHOULD
contain a <bandwi dth, availability> information list in its OSPF TE
LSA nessages. The list provides the information that how nuch
bandwi dth a Iink can support for a specified availability. This
information is used for path calculation by the PE node(s).

To setup an | abel switching path (LSP), a PE node MAY collect |ink
informati on which is spread in OSPF TE LSA nessages by networ k nodes
to get know about the network topol ogy, calculate out an LSP route
based on the network topology and send the calculated LSP route to
signaling to initiate a PATH RESV nessage for setting up the LSP.

Avail ability information is required to carry in the signaling
message to better utilize the |ink bandw dth. The signaling
extension for availability can be found in [ ASTE].

Ext ensi on to OSPF Routing Protocol

3.1. Interface Switching Capacity Descriptor

The Interface Switching Capacity Descriptor (ISCD) sub-TLV [ RFC 4203]
has the follow ng format:
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3. 2.

0 1 2 3
01234567890123456789012345678901
B I S i e S i S S i S S I i i S o
[ Type [ Length

B i e T S S i w i i S S S S R S S
| Switching Cap | Encodi ng [ Al [ Reserved

B T T o e e i e S e e
| Max LSP Bandwi dth at priority O

B I S i e S i S S i S S I i i S o
[ Max LSP Bandwi dth at priority 1

B i T S S i T s i i S S SN S S S S
| Max LSP Bandwi dth at priority 2

B e T e e o b T R N R T SR S
| Max LSP Bandwi dth at priority 3

B I S i e S i S S i S S I i i S o
[ Max LSP Bandwi dth at priority 4

B i T S S i T s i i S S SN S S S S
| Max LSP Bandwi dth at priority 5

B e T e e o b T R N R T SR S
| Max LSP Bandwi dth at priority 6

B I S i e S i S S i S S I i i S o
[ Max LSP Bandwi dth at priority 7

B i T S S i T s i i S S SN S S S S
[ Swi t chi ng Capacity-specific Infornmation

[ (vari abl e)

B i i S S S o I e S S o s oI S S S Y

A new Al field is defined in this docunent.
Al: I SCD Availability sub-TLV index, 8 bits

This new field is the index of Availability sub-TLV for this
| SCD sub- TLV.

| SCD Availability sub-TLV

The Switching Capability field MAY be PSC-1/LSC. The Switching
Capability specific information field MAY include one or nore | SCD
Avail ability sub-TLV(s). The I SCD Avail ability sub-TLV has the
foll owi ng format:
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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 [ Lengt h [
B i i S S i I e i S S R L e e e e
[ I ndex [ Reserved |
R R e R e s s e o S S e R e o o
| Avail ability |evel |
B i S S T s i S T st i S S S S S S S S i
[ LSP Bandwi dth at Availability level n [
B i i S S i I e i S S R L e e e e

Type: 0x01, 16 bits;

Length: 16 bits;
I ndex: 8 bits

This field is the index of this Availability sub-TLV,
referred by the Al field of the | SCD sub-TLV.

Avail ability level: 32 bits

This field is a 32-bit | EEE floating point nunber which
descri bes the decinmal value of availability guarantee of the
swi tching capacity in the | SCD object which has the Al val ue
equal to Index of this sub-TLV. The value MJST be | ess than
1.

LSP Bandwi dth at Availability level n: 32 bits

This field is a 32-bit | EEE floating point nunber which
describes the LSP Bandwi dth at a certain Availability |evel
whi ch was described in the Availability field.

3.3. Signaling Process

A node which has link(s) with variable bandw dth attached SHOULD
contain one or nmore | SCD Availability sub-TLVs in its OSPF TE LSA
messages. Each | SCD Avail ability sub-TLV provides the information
about how nmuch bandwi dth a |ink can support for a specified
availability. This informati on SHOULD be used for path cal cul ation
by the PE node(s).

A node that doesn’t support |SCD Avail ability sub-TLV SHOULD i gnore
| SCD Availability sub-TLVW.
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4. Security Considerations

Thi s docunment does not introduce new security considerations to the
exi sting OSPF protocol.

5. 1 ANA Consi derati ons

Thi s docunment introduces an Availability sub-TLV of the | SCD sub-TLV
of the TE Link TLV in the TE Opaque LSA for OSPF v2. This docunent
proposes a suggested value for the Availability sub-TLV, it is
recomended that the suggested value be granted by I ANA Initial

val ues are as foll ows:

Type Length For mat Descri ption
0 - Reserved Reserved val ue
0x01 8 see Section 3.2 Avail ability
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