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Status of This Meno

This menmo provides information for the Internet community. It does
not specify an Internet standard of any kind. Distribution of this
meno is unlimted.

Abst r act

Mul ti protocol Label Switching (MPLS), described in RFC 3031, is a
nmet hod for forwarding packets that uses short, fixed-I1ength val ues
carried by packets, called |l abels, to determ ne packet next hops. A
fundanental concept in MPLS is that two Label Switching Routers
(LSRs) nust agree on the neaning of the |abels used to forward
traffic between and through them This common understanding is

achi eved by using a set of procedures, called a Label Distribution
Protocol (as described in RFC 3036) , by which one LSR inforns

anot her of |abel bindings it has nade. One such protocol, called
LDP, is used by LSRs to distribute |labels to support MPLS forwarding
along normally routed paths. This docunent reports on a survey of
LDP i npl ement ati ons conducted in August 2002 as part of the process
of advancing LDP from Proposed to Draft Standard.
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| ntroducti on

Mul tiprotocol Label Switching (MPLS) is a nethod for forwarding
packets that uses short fixed-length values carried by packets,
called | abels, to determ ne packet next hops [RFC3031]. A
fundanental MPLS concept is that two Label Switching Routers (LSRs)
nmust agree on the neaning of the labels used to forward traffic

bet ween and through them This conmon understanding is achi eved by
using a set of procedures by which one LSR infornms another of | abe
bi ndi ngs it has made.

Label Distribution Protocol (LDP) specifies a set of procedures LSRs
use to distribute |abels to support MPLS forwardi ng al ong normally
routed paths. LDP was specified originally by [RFC3036]. The
current LDP specification is [RFC5036], which obsol etes [ RFC3036].

[ RFC3037] describes the applicability of LDP

Thi s docunent reports on a survey of LDP inplenentations conducted in
August 2002 as part of the process of advancing LDP from Proposed to
Draft standard.

This section highlights some of the survey results. Section 2
presents the survey results for LDP features, and Appendi x A presents
the survey results in full. Appendix B contains a copy of the survey
form

1. The LDP Survey Form

The LDP inpl enmentation survey requested the follow ng information
about LDP i npl enentati on:

- Respondi ng organi zation. Provisions were made to accomuvdat e
organi zations that w shed to respond anonynously.

- The status, availability, and origin of the LDP inplenentation

- The LDP features inplenented and for each whether it was tested
agai nst an i ndependent inplenentation. The survey formlisted
each LDP feature defined by [ RFC3036] and requested one of the
followi ng as the status of the feature:

t: Tested agai nst another independent inplenentation
y: I nplenented but not tested agai nst i ndependent
i mpl ement ati on
n: Not inpl enented
x: Not applicable to this type of inplenmentation
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In addition, for the 'n’ status, the responder could optionally
provide the follow ng additional informtion:

s: RFC specification i nadequate, unclear, or confusing
u: Uility of feature unclear
r: Feature not required for feature set inplenented

Thi s docunent uses the follow ng conventions for reporting survey
results for a feature:

At By Cn indicates:

- A responders inplenented the feature and tested it agai nst
anot her i ndependent inplenentation (t)

- B responders inplenmented the feature but have not tested it
agai nst an i ndependent inplenented (y)

- Cresponders did not inplement the feature (n)

(Ds Eu Fr) indicates optional responses:

- D responders thought the RFC 3036 specification of the feature
i nadequat e, uncl ear, or confusing (s).

- E responders thought the utility of the feature unclear (u).

- F responders considered the feature not required for the
feature set inplenented (conbines x and r).

1.2. LDP Survey Highlights
This section presents sone highlights fromthe inplenmentation survey.

- There were 12 responses to the survey, 2 of which were
anonynmous. At the tinme of the survey, 10 of the inplenentation
were avail able as products and 2 were in beta test. Eleven of
the inplementations were available for sale; the remaining
i mpl enent ati on had been done by a conpany no | onger in
busi ness.

- Seven inplenmentations were i ndependently witten fromthe RFC
3036 specification. Four inplenmentations conbined purchased or
free code with code witten by the responder

One of the inplenentations was fully purchased code ported to
the vendor’s platform

- Every LDP feature in the survey questionnaire was inplenmented
by at |east 2 respondents.
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- Each of the 8 LDP Labe

t est ed:

8t 2y
7t ly
7t 1y
6t ly
6t ly
6t Oy
4t 3y
4t 2y

- Platform and

12t Oy On
7t ly 4n

- LDP Basic and

12t Oy On
11t 1y On

- The TCP MD5 Option for

LDP | npl ementati on Survey Results

2n
4n
4n
5n
5n
6n
5n
6n

DU, Od Cntl,
DU, Ind Cntl,
DoD Od Cntl,
DoD, Ind Cntl,
DU Od Ontl,
DU, Ind Cntl,
DoD, Od Cntl,
DoD, Ind Cntl,

nt erface Labe

Per platform
Per interface

Lib reten
Lib reten
Cons reten
Cons reten
Cons reten
Cons reten
Lib reten
Lib reten
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Distribution Mdes inplenmented and

Spaces were both wi dely supported.

Targeted Sessions were both w dely support ed.

Basic/Directly
Tar get ed

wi dely inpl enent ed.

3t 1ly

2. Survey Results for

8n

LDP Feat ures

Connect ed

This section presents the survey results for

not ati onal convention described in Section 1.2.
optional status responses (s, u, r);

Appendi x A.

Feat ure

Survey Result

Interface types

12t Oy On
2t 3y 7n
6t 2y 4n
Label Spaces
12t Oy On
7t 1y 4n
LDP Di scover
12t Oy On
11t 1y On

Thomas & Ander sson

y

Packet
Frame Rel ay
ATM

Per platform
Per interface

Basi c
Tar get ed

| nf or mat i ona

LDP sessi on TCP connecti ons was not

LDP features using the
It omits the
conplete results nmay be found in
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LDP Sessi ons

12t Oy On
11t 1y On

LDP Mbdes

Loop Detection

TCP MD5 Option

7t 1ly 4n
8t 2y 2n
6t Oy 6n
6t 1y 5n
4t 2y 6n
4t 3y 5n
6t 1y 5n
7t 1y 4n

9t 2y 1n

3t 1y 8n

LDP TLVs

7t 4y On
7t 4y On
12t Oy On
6t 5y 1n
12t Oy On
10t Oy 2n
12t Oy On
10t 1y 1n
9t 2y 1n
12t Oy On
6t 2y 4n
2t 3y 7n
12t Oy On
9t 3y On
6t 4y 2n
6t 4y 2n
12t Oy On
12t Oy On
11t Oy 1n
11t 1y On
12t Oy On
7t 2y 3n
1t 1y 1n
12t Oy On
12t Oy On
11t Oy 1n
11t 1y On
6t 2y 2n

5t 3y 4n
3t 3y 6n
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Directly Connected
Tar get ed

DU, Ind Cntl, Lib reten
DU Od Cntl, Lib reten
DU, Ind Cntl, Cons reten
DU Od Cntl Cons reten
DoD, Ind Cntl, Lib reten
DoD, Ord Cntl, Lib reten
DoD, Ind Cntl, Cons reten
DoD, Ord Cntl, Cons reten

U-bit
F-bit
FEC TLV
W | dcard
Prefix
Host
Addr ess List TLV
Hop Count TLV
Path Vector TLV
Ceneric Label TLV
ATM Label TLV
Frame Rel ay Label TLV
Status TLV
Ext ended Status TLV
Ret urned PDU TLV
Ret urned Message TLV
Commpn Hel |l o Param TLV
T-bit
R-bi t
Hol d Ti ne
| Pv4 Transport Addr TLV
Confi g Sequence Num TLV
| Pv6 Transport Addr TLV
Commbn Session Param TLV
KeepAlive Tine
PVLIi m
PDU Max Length
ATM Sessi on Param TLV
M val ues
0 No Merge
1 VP Merge
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5t 3y 4n
3t 3y 6n
6t 2y 4n
6t 2y 4n
2t 3y 7n

2t 3y 7n
2t 3y 7n
2t 3y 7n
2t 3y 7n
10t Oy 2n
2t 5y 5n
1t 5y 6n

LDP Messages

12t Oy On
12t Oy On
12t Oy On
12t Oy On
12t Oy On
12t Oy On
12t Oy On
10t Oy 2n
10t 1y 1n
10t 1y 1n
9t Oy 3n
9t Oy 3n
9t Oy 3n
12t Oy On
12t Oy On
11t Oy 1n
10t 1y 1n
9t 2y 1n
2t 5y 5n
1t 5y 6n

LDP St atus Codes

9t 3y On
8t 4y On
7t 5y On
7t 5y On
7t 5y On
7t 5y On
7t 4y On
7t 5y On
7t 5y On
11t 1y On
11t 1y On
10t 1y 1n
7t 5y On
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2 VC Merge
3 VP & VC Merge
D bit
ATM Label Range Conponent
FR Sessi on Param TLV
M val ues
0 No Merge
1 Merge
D bit
FR Label Range Component
Label Request Msg ID TLV
Vendor - Private TLV
Experi mental TLV

Notification Mg

Hel l o Msg

Initialization Mg

KeepAl i ve Msg

Addr ess Msg

Address Wt hdraw Msg

Label Mapping Msg
Label Request Msg Id TLV
Hop Count TLV
Path Vect TLV

Label Request Msg
Hop Count TLV
Path Vect TLV

Label Wt hdraw Msg
Label TLV

Label Rel ease Msg
Label TLV

Label Abort Req Msg

Vendor - Private Mg

Experi mental Msg

Success

Bad LDP Id

Bad Ptcl Version
Bad PDU Length
Unknown Message Type
Bad Message Length
Unknown TLV

Bad TLV Il ength
Mal f ormed TLV Val ue
Hol d Ti ner Expired
Shut down

Loop Detected
Unknown FEC

| nf or mat i ona
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11t 1y On No Rout e

9t 3y On No Label Resources

8t 3y 1n Label Resources Avail able
Sessi on Rej ected

7t 5y On No Hello

9t 2y 1n Par am Advert Mbde

9t 2y 1n Par am PDUVax Len

8t 3y 1n Par am Label Range

7t 5y On Bad KA Time

11t 1y On KeepAlive Timer Expired

9t 1y 2n Label Request Aborted

6t 5y 1n M ssi ng Message Parans

7t 5y On Unsupported Addr Fam |y

7t 5y On Internal Error

3. Security Considerations
Thi s docunent is a survey of existing LDP inplenentations; it does
not specify any protocol behavior. Thus, security issues introduced
by the docunment are not di scussed.
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[ RFC3037] Thonms, B. and E. Gray, "LDP Applicability", RFC 3037,
January 2001.

[ RFC5036] Andersson, L., Ed., Mnei, |I., Ed., and B. Thomas, Ed.
"LDP Specification", RFC 5036, October 2007.
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Appendi x A, Full LDP Survey Results

LDP | npl emrentati on Survey Form (V 1.0)

A. General Information
Responders:

Anonynous: 2
Publ i c: 10

Agi | ent Technol ogi es

Cel ox Networks, Inc.

Ci sco Systens, Inc.

Dat a Connection Ltd.
Net Pl ane Systens, Inc
Redback Networ ks

Ri ver st one Networ ks
Trillium An Intel Conpany
Vi vace Networks, Inc.

W pro Technol ogi es
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B. LDP Inplenmentation Status, Availability, Oigin

St at us:
[ 1 Devel opnent
[ 1 A pha
[ 21 Beta

[10] Product
[ 1 Oher (describe):

Avail ability:
Public and free
Only to selected organi zati ons/ conpani es but free

11 On sale
For internal conpany use only
1 Q her:

—
e et e eed b

| mpl ement ati on based on: (check all that apply)

[ 1] Purchased code
(please list source if possible)

[ ] Free code
(please list source if possible)

[ 71 Internal inplenmentation
(no outside code, just from specs)

[ 4 Internal inplenentation on top of purchased
or free code
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C. LDP Feature Survey

For each feature listed, please indicate the status of the
i mpl enent ati on using one of the foll ow ng:

"t
ry

n

Optional: For 'n’

status, indicate reason for not

usi ng one of the follow ng:

S
u
r

Feat ure
Survey Result

Interface types

12t Oy On
2t 3y 7n(3r 1x)
6t 2y 4n(3r)
Label Spaces
12t Oy On
7t 1y 4n(4r)
LDP Di scovery
12t Oy On
11t 1y On
LDP Sessi ons
12t Oy On
11t 1y On
LDP Modes
7t ly 4n(2u 1r)
8t 2y 2n(1r)
6t Oy 6n(2u 2r)
6t 1y 5n(1lu 2r)
4t 2y 6n(2u 2r)
4t 3y 5n(2r)
6t 1y 5n(2u 2r)
7t 1y 4n(1lu 2r)
Loop Detection
9t 2y 1n

Thomas & Ander sson

RFC speci fication inadequate,
utility of feature unclear

feature not required for feature set inplenented

Packet
Frame Rel ay
ATM

Per platform
Per interface

Basi ¢

Tar get ed

Directly Connected

Tar get ed

DU, Ind cntl, Lib reten
DU Od cntl, Lib reten
DU, Ind cntl, Cons reten
DU Od cntl, Cons reten

DoD, Ind cntl, Lib reten
DoD, Ord cntl, Lib reten
DoD, Ind cntl, Cons reten
DoD, Ord cntl, Cons reten

| nf or mat i ona

tested agai nst anot her independent inplenentation
i mpl enented but not tested agai nst
i mpl erent ati on
not inpl ement ed
X’ not applicable to this type of

i ndependent

i mpl enent ati on

i mpl enenti ng

uncl ear, or confusing

RFC 3036 Section(s)

2.2.1, 2.5.3,
2.8.2, 3.4.2
2.2.1, 2.2.2
2.4

2.4.1

2.4.2

2.2.3

2.3

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.8
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TCP MD5 Option

3t 1y 8n(1u 1r 1x)

LDP TLVs

7t 4y On(1 noreply)
7t 4y On(1 noreply)

6t 5y 1n(1r)
12t Oy On
10t Oy 2n(sl 1u 1r)
12t Oy On

10t 1y 1n

9t 2y 1n

12t Oy On

6t 2y 4n(2r)
2t 3y 7n(1u 2r
12t Oy On

9t 3y On

6t 4y 2n

6t 4y 2n

12t Oy On

12t On

11t 1n

11t On

12t On

7t 2y 3n

1t 1y 1n(lu 4r
12t Oy On
12t Oy On
11t Oy 1n
11t 1y On
6t 2y 2n(1r

1x)

1x)

1x)

St
3t
5t
3t
6t
6t

4An(1r 1x)
6n(s 1 1r
4n(1r 1x)
6n(sl 1r
4an(1r 1x)
4An(1r 1x)

1x)

1x)

2t 7n(1u 1r 2x)
2t
2t
2t

2t

7n(1u
n

7n(1lu
7n(1lu

1r 2x)

1r 2x)
1r 2x)

10t Oy 2n

2t 5y 5n(1u 1r)
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U bit
F-bit
FEC TLV
W dcard
Prefix
Host
Address List TLV
Hop Count TLV
Path Vector TLV
Generic Label TLV
ATM Label TLV
Frame Rel ay Labe
Status TLV
Ext ended Status TLV
Ret urned PDU TLV
Ret urned Message TLV
Conmon Hel l o Param TLV
T-bit
R- bi t
Hol d Tine
| Pv4 Transport Addr TLV
Confi g Sequence Num TLV
| Pv6 Transport Addr TLV
Conmon Sessi on Param TLV
KeepAlive Tinme
PVLIi m
PDU Max Length
ATM Sessi on Param TLV
M val ues
0 No Merge
1 VP Merge
2 VC Merge
3 VP & VC Merge
D bit
ATM Label Range
Component
FR Sessi on Param TLV
M val ues
0 No Merge
1 Merge
D-bit
FR Label Range
Component
Label Request Msg Id TLV
Vendor - Private TLV

TLV
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1t 5y 6n(2r) Experi mental TLV 3.6.2

LDP Messages 3.5, throughout
12t Oy On Noti fication Msg 3.5.1
12t Oy On Hel l o Msg 3.5.2
12t Oy On Initialization Mg 3.5.3
12t Oy On KeepAlive Msg 3.5.4
12t Oy On Addr ess Msg 3.5.5
12t Oy On Address Wt hdraw Msg 3.5.6
12t Oy On Label Mapping Msg 3.5.7
10t Oy 2n(1r) Label Request Msg Id TLV 3.5.7
10t 1ly 1n Hop Count TLV 3.5.7
10t 1ly 1n Path Vect TLV 3.5.7
9t Oy 3n(1x) Label Request Msg 3.5.8
9t 0Oy 3n(1x) Hop Count TLV 3.5.8
9t 0Oy 3n(1x) Pat h Vect TLV 3.5.8
12t Oy On Label Wt hdraw Msg 3.5.10
12t Oy On Label TLV 3.5.10
11t Oy 1n Label Rel ease Msg 3.5.11
10t 1y 1n Label TLV 3.5.11
9t 2y 1n Label Abort Req Msg 3.5.9
2t 5y 5n(1lu 1r) Vendor - Private Mg 3.6.1.2
1t 5y 6n(2r) Experi mental Msg 3.6.2

LDP St atus Codes 3.4.6
9t 3y On Success 3.4.6, 3.9
8t 4y On Bad LDP Id 3.5.1.2.1
7t 5y On Bad Ptcl Version 3.5.1.2.1
7t 5y On Bad PDU Length 3.5.1.2.1
7t 5y On Unknown Message Type 3.5.1.2.1
7t 5y On Bad Message Length 3.5.1.2.1
7t 4y On(1 noreply) Unknown TLV 3.5.1.2.2
7t 5y On Bad TLV Length 3.5.1.2.2
7t 5y On Mal f ormed TLV Val ue 3.5.1.2.2
11t 1y On Hol d Ti ner Expired 3.5.1.2.3
11t 1y On Shut down 3.5.1.2.4
10t 1y 1n Loop Detected 3.4.5.1.2, 3.5.8.1
7t 5y On Unknown FEC 3.4.1.1
11t 1y On No Rout e 3.5.8.1
9t 3y On No Label Resources 3.5.8.1
8t 3y 1n Label Resources Available 3.5.8.1

Sessi on Rejected 2.5.3, 3.5.3

7t 5y On No Hello 2.5.3, 3.5.3
9t 2y 1n Par am Advert Mbde 2.5.3, 3.5.3
9t 2y 1n Par am PDU Max Len 2.5.3, 3.5.3
8t 3y 1n Par am Label Range 2.5.3, 3.5.3
7t 5y On Bad KA Tine 3.5.1.2.5, 3.5.3
11t 1y On KeepAlive Timer Expired 2.5.6, 3.5.1.2.3
9t 1y 2n Label Request Aborted 3.5.9.1
6t 5y 1n M ssi ng Message Parans 3.5.1.2.1
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7t 5y On Unsupported Addr Famly 3
7t 5y On Internal Error 3.

Appendi x B. LDP Inplementation Survey Form
LDP I npl erentation Survey Form (V 1.0)

The purpose of this formis to gather information about inplenentations
of LDP as defined by RFC 3036. The information is being requested as
part of the process of advancing LDP from Proposed to Draft Standard.

The formis patterned after the inplenentation report formused for
HTTP/ 1. 1; see:

http://ww.ietf.org/l ESG | npl ementations/httpl. 1-i npl emrentati ons. t xt

A. General Information

Pl ease provide the follow ng information.

Organi zati on:

Organi zation url (s):

Product title(s):
Brief description(s):

Contact for LDP information
Name:
Title:
E-mail:
Organi zati on/ depart ment :
Post al address:
Phone:
Fax:

Thomas & Ander sson I nf or mati onal [ Page 13]
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B. LDP Inplenmentation Status, Availability, Oigin

Pl ease check [x] the boxes that apply.

St at us:
] Devel oprent

] Al pha

] Beta

] Product

] Qher (describe):

— e

Avail ability
[ 1] Public and free
[ ] Only to selected organizati ons/conpani es but free
[ ] On sale.
[ ] For internal conpany use only
[ 1] GOher:

| npl enent ati on based on: (check all that apply)

[ ] Purchased code
(please list source if possible)

[ ] Free code
(please list source if possible)

[ 1T Internal inplenmentation
(no outside code, just from specs)

[ 1] Internal inplementation on top of purchased
or free code
Li st portions from external source:
Li st portions devel oped internally:

Thomas & Ander sson | nf or mat i ona
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C. LDP Feature Survey

For each feature listed, please indicate the status of the
i mpl enent ati on using one of the foll ow ng:

"t tested agai nst anot her independent inplenentation

y’' i mpl enented but not tested agai nst i ndependent i npl enentation

n’ not inpl enmented

-’ not applicable to this type of inplenentation

Optional: For 'n' status, indicate reason for not inplenenting using
one of the follow ng:

s’ RFC specification inadequate, unclear, or confusing
utility of feature unclear
r’ feature not required for feature set inplenented

__________________ 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 e e e e ==
| | Status
| | (one of t, y, n, -;
| | if n, optionally
Feat ure | RFC 3036 Section(s) | one of s, u, r)
e ——————— Ll —p—_———————————————————— e
Interface types | 2.2.1, 2.5.3, 2.8.2, 3.4.2
________________ 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 e e e mm .= -
Packet | |
................ e
Frame Rel ay | |
________________ e
ATM | |
Label Spaces | 2.2.1, 2.2.2
................ e
Per platform |
________________ e
Per interface | |
LDP Di scovery | 2.4
................ e
Basi c | 2.4.1
________________ e
Tar get ed | 2.4.2

Thomas & Ander sson I nf or mati onal [ Page 15]
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Directly
Connect ed

DU, Ind cntl,
Lib retention

DU Od cntl,
Lib retention

DU, Ind cntl,
Cons retention

DU Od cntl,
Cons retention

DoD, Ind cntl,
Lib retention

DoD, Ord cntl,
Lib retention

DoD, Ind cntl,
Cons retention

DoD, Ord cntl,
Cons retention
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| 2.6 |
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. +
| 2.6 I
I I
g +
| 2.6 |
I I
. +
| 2.6 I
I I
g +
| 2.6 |
I I
. +
| 2.6 I
I I
g +
| 2.6 |
I I
. +
| 2.6 I
I I
[ ooy o}
| 2.8 |
[ gl ey o}
| 2.9 |
+:::::::::::::::::::::::::::::+
| 3.3, 3.4, throughout
g +
| 3.3 |
oo e e e e e oo oo - +
| 3.3 |
S +
I
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________________ 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 e e e e ==
W | dcar d | 3.4.1 |
................ e
Prefix | 2.1, 3.4.1 |
________________ o
Host | 2.1, 3.4.1 |
__________________ 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 e e e e ==
Addr ess Li st | 3.4.3 |
.................. e
Hop Count | 3.4.4 |
__________________ o
Pat h Vect or | 3.4.5 |
__________________ 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 e e e e ==
Generic Label | 3.4.2.1 |
.................. e
ATM Label | 3.4.2.2 |
__________________ o
Frame Rel ay | 3.4.2.3 |
Label | |
__________________ 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 e e e mm .= -
St at us | 3.4.6 |
.................. e
Extended Status | 3.5.1 |
__________________ o
Ret ur ned PDU | 3.5.1 |
__________________ 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 e e e mm .= -
Ret urned Message| 3.5.1 |
.................. e
Conmon Hel | o | 3.5.2 |
Par anet er s | |
________________ 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 e e e e ==
T-bit | 3.5.2 |
................ e
R-bi t | 3.5.2 |
________________ o
Hol d Ti ne | 3.5.2 |
__________________ 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 e e e e ==
| Pv4 Transport | 3.5.2 |
Addr ess | |
.................. e
Confi guration | 3.5.2 |
Sequence Nunber | |
__________________ 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 e e e e ==
| Pv6 Transport | 3.5.2 |
Addr ess | |
.................. e
Conmon Session | 3.5.3 |

Par anet er s | |
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________________ 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 e e e e ==
KeepAlive Tinme| 3.5.3 |
................ e
PVLIi m | 3.5.3 |
________________ o
Max PDU Length| 3.5.3 |
__________________ 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 e e e e ==
ATM Sessi on | 3.5.3 |
Par aret er s | |
................ e
M val ues | |
0O No Merge | 3.5.3 |
____________ 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 e e e e ==
1 VP Merge | 3.5.3 |
............ e
2 VC Merge | 3.5.3 |
____________ o
3 VP & | 3.5.3 |
VC Merge | |
________________ 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 e e e mm .= -
D-bit | 3.5.3 |
................ e
ATM Label | 3.5.3 |
Range | |
Conponent | |
__________________ 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 e e e mm .= -
Frame Rel ay | 3.5.3 |
Sessi on | |
Par anet er s | |
__________________ o
M val ues | |
0 No Merge | 3.5.3 |
............ e
1 Merge | 3.5.3 |
________________ o
D bit | 3.5.3 |
________________ 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 e e e e ==
Frame Rel ay | 3.5.3 |
Label Range | |
Conponent | |
________________ o
Label Request | 3.5.7 |
Message |d | |
__________________ 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 e e e mm .= -
Vendor-Private | 3.6.1.1 |
.................. e
Experi ment al | 3.6.2 |
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e, e e e e e e e e s s e s e e s s s s s s e e s e e

LDP Messages | 3.5, throughout

.................. e
Notification | 3.5.1 |

__________________ o
Hel | o | 3.5.2 |

__________________ 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 e e e e ==
Initialization | 3.5.3 |

.................. e
KeepAl i ve | 3.5.4 |

__________________ o
Addr ess | 3.5.5 |

__________________ 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 e e e e ==
Address Wthdraw 3.5.6 |

.................. e
Label Mapping | 3.5.7 |
________________ o

Label Request | 3.5.7 |
Message 1d TLV| |

________________ 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 e e e mm .= -
Hop Count TLV | 3.5.7 |
................ e
Path Vect TLV | 3.5.7 |
__________________ e
Label Request | 3.5.8 |
________________ 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 e e e mm .= -
Hop Count TLV | 3.5.8 |
................ e
Path Vect TLV | 3.5.8 |
__________________ e
Label Wthdraw | 3.5.10 |
________________ 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 e e e mm .= -
Label TLV | 3.5.10 |
.................. e
Label Rel ease | 3.5.11 |
________________ e
Label TLV | 3.5.11 |
__________________ 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 e e e mm .= -
Label Abort Req | 3.5.9 |
.................. e
Vendor-Private | 3.6.1.2 |
__________________ e
Experi ment al | 3.6.2 |
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el ey e

LDP Status Codes | 3.4.6

.................. e
Success | 3.4.6, 3.9

__________________ o
Bad LDP Id | 3.5.1.2.1

__________________ 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 e e e e ==
Bad Ptcl Version| 3.5.1.2.1

.................. e
Bad PDU Length | 3.5.1.2.1 |

__________________ o
Unknown Message | 3.5.1.2.1 |
Type | |

__________________ 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 e e e mm .= -
Bad Message | 3.5.1.2.1
Lengt h |

__________________ o
Unknown TLV | 3.5.1.2.2 |

__________________ 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 e e e e ==
Bad TLV length | 3.5.1.2.2

.................. e
Mal formed TLV | 3.5.1.2.2
Val ue | |

__________________ o
Hol d Ti nmer | 3.5.1.2.3
Expi red | |

.................. e
Shut down | 3.5.1.2.4

__________________ o
Loop Detected | 3.4.5.1.2, 3.5.8.1

__________________ 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 e e e e ==
Unknown FEC | 3.4.1.1 |

.................. e
No Route | 3.5.8.1

__________________ o
No Label | 3.5.8.1
Resour ces | |

__________________ 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 e e e mm .= -
Label Resources | 3.5.8.1
Avai | abl e | |

__________________ o
Session Rejected| 2.5.3, 3.5.3
No Hell o | |

Thomas & Ander sson I nf or mati onal [ Page 20]



RFC 5038 LDP | npl ementati on Survey Results Cct ober 2007

Session Rejected] 2.5.3, 3.5.3
Par anmet er s | |
Advert Mode | |

Session Rejected| 2.5.3, 3.5.3
Par anet er s | |
Max PDU Length | |

Session Rejected| 2.5.3, 3.5.3
Par anmet er s | |

Label Range | |

__________________ 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 e e e e ==
KeepAlive Tiner | 2.5.6, 3.5.1.2.3
Expi r ed | |

.................. e
Label Request | 3.5.9.1
Abort ed |

__________________ 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 e e e e ==

Unsupport ed | 3.4.1.1, 3.5.5.1 |
Address Famly | |

Session Rejected| 3.5.1.2.5, 3.5.3 |
Bad KeepAlive |
Ti me |

Internal Error | 3.5.1.2.7
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Ful | Copyright Statenent
Copyright (C The IETF Trust (2007).

Thi s docunent is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
"AS | S' basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR | S SPONSORED BY (I F ANY), THE | NTERNET SOCI ETY, THE | ETF TRUST AND
THE | NTERNET ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS
OR | MPLI ED, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF
THE | NFORVATI ON HEREI' N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this document or the extent to which any |icense under such rights

m ght or mght not be available; nor does it represent that it has
made any independent effort to identify any such rights. Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of IPR disclosures made to the | ETF Secretariat and any
assurances of licenses to be nmade available, or the result of an
attenpt nade to obtain a general |icense or permission for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe |ETF on-line | PR repository at
http://ww.ietf.org/ipr.

The 1ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that may be required to inpl enent
this standard. Pl ease address the infornation to the |IETF at
ietf-ipr@etf.org.
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