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Signaling LDP Label Advertisenent Conpletion
Abst r act

There are situations follow ng Label Distribution Protocol (LDP)
session establishnent where it would be useful for an LDP speaker to
know when its peer has advertised all of its |abels. The LDP

speci fication provides no nmechanismfor an LDP speaker to notify a
peer when it has conpleted its initial |abel advertisenents to that
peer. This docunent specifies means for an LDP speaker to signa
conpletion of its initial |abel advertisenents follow ng session

est abl i shnent .

Status of This Menp
This is an Internet Standards Track document.

Thi s docunent is a product of the Internet Engineering Task Force
(IETF). It represents the consensus of the IETF community. It has
recei ved public review and has been approved for publication by the
I nternet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 5741.

I nformati on about the current status of this document, any errata,

and how to provide feedback on it nmay be obtained at
http://ww. rfc-editor.org/info/rfc5919.
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1. Introduction

There are situations follow ng LDP session establishment where it
woul d be useful for an LDP speaker to know when its peer has
advertised all of the labels fromits Label Information Base (LIB).
For exanple, when an LDP speaker is using LDP-I1GP synchronization
procedures [ RFC5443], it would be useful for the speaker to know when
its peer has conpleted advertisenment of its IP | abel bindings.
Similarly, after an LDP session is re-established when LDP G acefu
Restart [RFC3478] is in effect, it would be hel pful for each peer to
signal the other after it has advertised all its |abel bindings.

The LDP specification [ RFC5036] provides no nechanismfor an LDP
speaker to notify a peer when it has conpleted its initial |abe
advertisenents to that peer.

Thi s docunent specifies use of a Notification nessage with the End-
of -LIB Status Code for an LDP speaker to signal conpletion of its
| abel advertisenents foll owi ng session establishnment.

RFC 5036 inplicitly assunmes that new Status Codes will be defined
over the course of time. However, it does not explicitly define the
behavi or of an LDP speaker that does not understand the Status Code
in a Notification nessage. To avoid backward conpatibility issues,
this docunment specifies use of the LDP capability nechani sm[ RFC5561]
at session establishment tine for informing a peer that an LDP
speaker is capable of handling a Notification nmessage that carries an
unr ecogni zed St atus Code.

1.1. Applicability - Label Advertisenent Mode

The mechani sns specified in this docunent are deened useful to LDP
peering using the 'Downstream Unsolicited |abel advertisement node

[ RFC5036]. They are not deened useful to any LDP peering using the

" Downstream on Dermand’ | abel advertisenment node since the LDP speaker
woul d request particular |abel binding(s) fromthe peer anyway and
know when it has received them

2. Specification Language
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119].
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3. Unrecognized Notification Capability

An LDP speaker MAY include a Capability Paraneter [RFC5561] in the
Initialization message to informa peer that it ignores Notification
Messages that carry a Status Type-Length-Value (TLV) with a non-fata
St at us Code unknown to it.

The Capability Paraneter for the Unrecogni zed Notification capability
is a T TLV with the follow ng fornat:

0 1 2 3
01234567890123456789012345678901
s S S o T i i S S i (i
| U F| Unrecogni zed Noti (0x0603)| Length
R Rt i i i i e T I I S S S R i e S R e e i s o
| S| Reserved |
T ok Ik S R

Figure 1. Unrecognized Notification Capability Format
Wer e:

U and F-bits: MJST be 1 and 0, respectively, as per Section 3 of
LDP Capabilities [RFC5561].

Unr ecogni zed Notif: 0x0603
S-bit: MJUST be 1 (indicates that capability is being advertised).

Upon receiving a Notification with an unrecogni zed Status Code, an
LDP speaker MAY generate a console or systeml| og nessage for trouble
shoot i ng purposes.

4. Signaling Conpletion of Label Advertisenent

An LDP speaker that conforns to this specification SHOULD signa
conpletion of its |abel advertisenents to a peer by neans of a
Notification nessage, if its peer has advertised the Unrecognized
Notification capability during session establishment. The LDP
speaker SHOULD send the Notification message (per Forwarding
Equi val ence C ass (FEC) Type) to a peer even if the LDP speaker has
zero Label bindings to advertise to that peer

Such a Notification message MJUST carry:

- Astatus TLV (with TLV E- and F-bits set to zero) that carries
an End-of-LIB Status Code (0x0000002F).
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- A FEC TLV with the Typed Wl dcard FEC El enent [ RFC5918] t hat
identifies the FEC type for which initial |abel advertisements
have been conpleted. |In terns of Section 3.5.1 of RFC 5036,
this TLV is an "Optional Paraneter"” of the Notification message.

An LDP speaker MJUST NOT send a Notification that carries a Status TLV
with the End-of-LIB Status Code to a peer unless the peer has
advertised the Unrecognized Notification capability during session
establ i shrment .

This applies to any LDP peers discovered via either basic discovery
or extended di scovery nechanisns (per Section 2.4 of [RFC5036]).

4.1. M ssing Expected End-of-LIB Notifications

There is no guarantee that an LDP speaker will receive (or send) an
End-of -LIB Notification from (or to) a peer even if the LDP speaker
has signal ed the Unrecogni zed Notification capability (Section 3).

Al though it is expected that an LDP speaker supporting the

Unr ecogni zed Notification capability would support sending and
receiving an End-of-LIB Notification, it is not mandatory by
definition.

Pl ease note that this is not a concern since the LDP speaker would
sinply ignore the received Notification with an End-of-LIB status

code (or any status code) that is not recognized or supported, by

definition.

To deal with the possibility of mssing End-of-LIB Notifications
after the LDP session establishnment, an LDP speaker MAY tine out
recei pt of an expected End-of-LIB Notification. An LDP speaker
SHOULD start a per-peer internal timer, called 'EOL Notification
timer (the default value of 60 seconds is RECOMVENDED, though the

val ue of this tinmer SHOULD be configurable) inmediately follow ng the
LDP session establishment.

This timer is reset by the subsequent |abel advertisenent, and
stopped by the End-of-LIB Notification message. Lacking any | abe
advertisenent fromthe peer, the tinmer would expire, causing the LDP
speaker to behave as if it had received the End-of-LIB notification
fromthe peer.

If the End-of-LIB Notification nessage is received after the tiner
expires, then the nmessage SHOULD be i gnored.
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5. Usage Guidelines

The FECs known to an LDP speaker and the |abels the speaker has bound
to those FECs may change over the course of time. This makes it
difficult to determ ne when an LDP speaker has advertised "all" of
its label bindings for a given FEC type. Utimtely, this

determ nation is a judgnent call the LDP speaker nakes. The

foll owi ng gui delines may be useful.

An LDP speaker is assumed to "know' a set of FECs. Depending on a
variety of criteria, such as:

- the label distribution control nbde in use (Independent or
O dered);

- the set of FECs to which the speaker has bound | ocal |abels;

- configuration settings that may constrain which | abel bindings
the speaker nmmy advertise to peers.

The speaker can determne the set of bindings for a given FEC type
that it is permtted to advertise to a given peer

LDP-1 GP Sync, LDP Graceful Restart, and the response to a Wldcard
Label Request [RFC5918] are situations that would benefit from End-
of-LIB Notification. |In these situations, after an LDP speaker

conpl etes its | abel binding advertisenments to a peer, sending an End-
of -LIB Notification to the peer makes their outcone deterninistic.
The foll owi ng subsections further explain each of these situations
one by one.

5.1. LDP-1GP Sync

The LDP-1GP Synchroni zati on [ RFC5443] specifies a nechani sm by which
directly connected LDP speakers may del ay the use of the link
(between then) for transit IP traffic forwarding until the | abels
required to support |P-over-MPLS traffic forwardi ng have been

di stributed and installed.

Wthout an End-of-LIB Notification, the speaker must rely on sone
heuristic to determine when it has received all of its peer’s |abe

bi ndings. The heuristic chosen could cause LDP to signal the IGP too
soon (in which case, the likelihood that traffic will be dropped

i ncreases) or too late (in which case, traffic is kept on sub-optinma
pat hs | onger than necessary).
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Fol | owi ng session establishnment, with a directly connected peer that
has advertised the Unrecogni zed Notification capability, an LDP
speaker using LDP-1GP Sync nmay send the peer an End-of-LIB
Notification after it completes advertisenent of its |IP |abe

bi ndings to the peer. Simlarly, the LDP speaker may use the End-of -
LIB Notification received froma directly connected peer to determ ne
when the peer has conpl eted adverti senent of its |abel bindings for

| P prefixes. After receiving the notification, the LDP speaker
shoul d consider LDP to be fully operational for the link and should
signal the IGP to start advertising the link with normal cost.

5.2. LDP Graceful Restart

LDP Graceful Restart [RFC3478] helps to reduce the |oss of MPLS
traffic caused by the restart of a router’s LDP component. It
defines procedures that allow routers capable of preserving MPLS
forwarding state across the restart to continue forwardi ng MPLS
traffic using forwarding state installed prior to the restart for a
configured tinme period.

The current behavior without End-of-LIB Notification is as follows:
the restarting router and its peers consider the preserved forwarding
state to be usable but stale until it is refreshed by recei pt of new
| abel advertisenents follow ng re-establishnment of new LDP sessions
or until the tine period expires. Wen the tine period expires, any
remai ning stale forwarding state is renoved by the router.

Recei ving End-of -LIB Notification froma peer in an LDP G acefu
Restart scenario enables an LDP speaker to stop using stale
forwarding infornation |learned fromthat peer and to recover the
resources it requires without having to wait until the tine period
expiry. The tine period expiry can still be used if the End-of-LIB
Notification nessage is not received.

5.3. Wl dcard Label Request

When an LDP speaker receives a Label Request nessage for a Typed

Wl dcard FEC (e.g., a particular FEC El enent Type) from a peer, the
LDP speaker determ nes the set of bindings (as per any |oca

filtering policy) to advertise to the peer for the FEC type specified
by the request. Assunming the peer had advertised the Unrecognized
Notification capability at session initialization tine, the speaker
shoul d send the peer an End-of-LIB Notification for the FEC type when
it conpletes advertisenment of the permitted bindings.
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As in the previous applications, receipt of the Notification
elimnates uncertainty as to when the peer has conpleted its
advertisenments of |abel bindings for the requested Wl dcard FEC
El ement Type.

6. Security Considerations

No security considerations beyond those that apply to the base LDP
speci fication [ RFC5036] and that are further described in [ RFC5920]
apply to signaling the End-of-LIB condition as described in this
docunent .

7. 1 ANA Consi derations

This docunent introduces a new LDP Status Code and a new LDP
Capabi lity.

| ANA has assigned the 'End-of-LIB status code (0x0000002F) from

the Status Code Nane Space. [RFC5036] partitions the Status Code
Nane Space into 3 regions: |ETF Consensus region, First Come First
Served region, and Private Use region. The code point 0x0000002F
is fromthe | ETF Consensus range.

| ANA has assigned the ' Unrecognized Notification capability
(0x0603) fromthe TLV Type nane space. [RFC5036] partitions the
TLV Type name space into 3 regions: |ETF Consensus region, Vendor
Private Use region, and Experinmental Use region. The code point
0x0603 is fromthe | ETF Consensus range.
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