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Abst ract

The Asynchronous Transfer Mde Label Switching Router (ATMLSR) is
one of the mmjor applications of |abel switching. Because the ATM

| ayer | abels (VPI and VCl) associated with a VCrewitten with new
val ue at every ATM switch nodes, it is not possible to use themto
identify a VC in | abel nmapping nessages. The concept of Virtual
Connection ldentifier (VCID) is introduced to solve this problem

VCI D has the sanme value at both ends of a VC. This docunent
specifies the procedures for the conmunication of VCI D val ues between
nei ghbori ng ATMLSRs that nust occur in order to ensure this

property.
1. Introduction

Several |abel switching schenes have been proposed to integrate Layer
2 and Layer 3. The ATM Label Switching Router (ATMLSR) is one of
the maj or applications of |abel swtching.

In the case of ATM VCs, the VPI and VCl |abels are, in the general
case, rewitten with new values at every sw tch node through which
the VC passes and cannot be used to provide end to end identification
of a VC
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In the context of MPLS 'streani, which are classes of packets that
have sonme comon characteristic that may be deduced by exam nation of
the layer 3 header in the packets, are bound to layer 2 'labels’ . W
speak of stream being 'bound to |abels. These bindings are conveyed
bet ween peer LSRs by neans of a Label Distribution Protocol [LDP].

In order to apply MPLS to ATM | inks, we need sone way to identify ATM
VCs in LDP mappi ng nessages. An identifier called a Virtua
Connection ID (VCID) is introduced. VCID has the same value at both
ends of a VC. This docunment specifies the procedures for the

conmuni cati on of VCI D val ues between nei ghbori ng ATM LSRs that nust
occur in order to ensure this property.

2. Overview of VCID Notification Procedures
2.1 VCID Notification procedures

The ATM has several types of VCs (transparent point-to-point
link/VP/PVC SVC). A transparent point-to-point link is defined as
one that has the same VPI/VCl |abel at both ends of a VC. For
exanpl e, two nodes are directly connected (i.e., w thout intervening
ATM swi tches) or are connected through a VP with the sane VPl val ue
at both ends of the VP.

There are two broad categories of VCID notification procedures;

i nband and out band. The categorization refers to the connection over
whi ch the messages of the VCID notification procedure are forwarded.
In the case of the inband procedures, those nmessages are forwarded
over the VC to which they refer. 1In contrast the out of band
procedures transmt the nmessages over sone other connection (than the
VC to which they refer).

We |ist below the various types of link and briefly nention the VCI D
notification procedures enployed and the rational for that choice.
The procedures thensel ves are discussed in detail in |ater sections.

Transparent point-to-point link : no VCID notification
VCI D notification procedure is not necessary because the | abe
(i.e., VPI/VCl) is the same at each end of the VC

VP : inband notification or VPID notification or no notification
- Inband notification
VCID notification is needed because the VPI at each end of the VC
nmay not be the same. |Inband VCID notification is used in this
case.
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- VPID notification
VCID notification is needed because the VPl at each end of the VC
may not be the same. VPID notification is used in this case.

- No notification
If a node has only one VP to a nei ghboring node, VCID notification
procedure is not mandatory. The VCI can be used as the VCI D
This is because the VCI value is the same at each end of the VP.

PVC : inband notification
Inband VCID notification is used in this case because the | abels
at each end of the VC may not be the sane.

SVC : there are three possibilities

- CQutband notification
If a signaling message has a field which is |large enough to carry
a VCIDvalue (e.g., GT[AT]), then the VCIDis carried directly
init.

- CQutbhand notification using a small-sized field
If a signaling nessage has a field which is not |arge enough to
carry a VCI D value, this procedure is used.

- Inband notification
If a signaling nmessage can not carry user information, this
procedure is used.

VWhen an LSP is a point-to-nultipoint VC and an ATM switch in an
LSR is not capable of VC nmerge, it may cause problens in
performance and quality of service. Wen the LSR wants to add a
new |l eaf to the LSP, it needs to split the active LSP tenporarily
to send an inband notification nmessage.

2.2 VC direction
A VC has a directionality. The VCID procedure for a VC is al ways
triggered fromthe upstream node of the VC, i.e., the upstream node
notifies the downstream node of the VCl D
If bidirectional use of a |label switched VCis allowed, the | abe
switched VCis said to be bidirectional. |In this case, two VCID
procedures are taken, one for each direction
If bidirectional use of a |abel switched VCis not allowed, the |abe
switched VCis said to be unidirectional. 1In this case, only one
VCI D procedure is taken for the allowed direction.

VC directionality is comuni cated through LDP
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3. VCID Notification Procedures

3.1 Inband Notification Procedures

3.1.1 Inband Notification for Point-to-point VC

VCID notification is performed by transmtting a control nessage
through the VC newly established (by signalling or managenent) for
use as an | abel switched path (LSP). The procedure for VCI D
notification between two nodes A and B is detail ed bel ow

0.

The node A establishes a VC to the destination node B (by
signal ling or nanagenent).

The node A selects a VCI D val ue.

The node A sends a VCI D PROPOSE nessage which contains the VCID
val ue and a nessage |ID through the newly established VC to the
node B.

The node A establishes an associ ati on between the outgoing | abe
(vPI/VvCl) for the VC and the VCI D val ue.

The node B receives the nessage fromthe VC and establishes an
associ ati on between the VCID in the nmessage and the i ncom ng

| abel (VPI/VCl) for the VC. Until the node B receives the LDP
Request nessage, the node B discards any packet received over the
VC ot her than the VCI D PROPOSE nessage.

The node B sends an ACK nessage to the node A. This nessage
contains the sane VCID and nessage ID as specified in the received
nessage. This nessage is sent through the VC for LDP

VWhen node A receives the ACK nessage, it checks whether the VCID
and the message ID in the message are the sane as the registered

ones. |If they are the sane, node A regards that node B has
established the associati on between the VC and VCID. O herw se,
the nmessage is ignored. |f the node A does not receive the ACK

nmessage with the expected nessage ID and VCI D during a given
peri od, the node A resends the VCID PROPOSE nessage to the node B

After receiving the proposer ACK nessage, the node A sends an LDP
REQUEST nessage to the node B. It contains the nessage | D used
for VCI D PROPOSE. When the node B receives the LDP REQUEST
nessage, it regards that the node A has received the ACK
correctly. The message exchange using VCI D PROPCSE, VCI D ACK, and
LDP REQUEST nmessages constitutes a 3-way handshake. The 3-way
handshake nmechanismis required since the transm ssion of VCID
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PROPOSE nessage is unreliable. Once the 3-way handshake

conpl etes, the node B ignores all VCI D PROPOSE nessages received
over the VC. The node B sends an LDP Mappi ng nessage, which
contains the VCID value in the | abel TLWV.

Node A Node B
I ............... >I VCl D PROPCSE
I< ............... I VCl D ACK
I ............... >I LDP Label Request
I< ............... I LDP Label Mappi ng

3.1.2 Inband notification for point-to-multipoint VC

Current LDP specification does not support nulticast. But the VCID

notification procedure is defined for future use. VCI D notification
is performed by sending a control nessage through the VC to be used

as an LSP. The upstream node assigns the VCID value. The procedure
by which it notifies the downstream node of that value is given

bel ow. The procedure is used when a new VC is created or a new | eaf
is added to the VC

First, the procedure for establishing the first VCis described.

1. The upstream node assigns a VCID value for the VC. Wen the VCID
value is already assigned to a VC, it is used for VC D

2. The upstream node sends a nessage which contains the VCI D val ue
and a nessage | D through the VC used for an LSP. This nessage is
transferred to all |eaf nodes.

3. The upstream node establishes an associ ati on between the outgoi ng
| abel for the VC and the VCI D val ue.

4. \When the downstream nodes receiving the nessage al ready received
the LDP REQUEST nessage for the VC, the received nessage is
di scarded. O herw se, the downstream nodes establish an
associ ati on between the VCID in the nessage and the VC from which
the nessage i s received.

5. The downstream nodes send an ACK nessage to the upstream node.
6. After the upstream node receives the ACK nessages, the upstream

node and the downstream nodes share the VCID. The upstream node
sends the LDP REQUEST nessage in order to make a 3-way handshake.
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Upstream Downstream 1 Downst ream 2
| | |
[----------- +--->| | VCI D PROPCSE
| Fom e e e e oo - >
| | |
AR, | |
| VCI D ACK |
IR L R | VCI D ACK

Second, the procedure for adding a leaf to the existing point-to-
mul tipoint VC is described.

0. The upstream node adds the downstream node, using the ATM
si gnal i ng.

1. The VCI D val ue which already assigned to the VCis used.

2. The upstream node sends a nessage which contains the VCI D val ue
and a nessage | D through the VC used for an LSP. This nessage is
transferred to all |eaf nodes.

3. Wien the downstream nodes receiving the nessage al ready received
the LDP REQUEST nessage for the VC, the received nessage is
di scarded. O herw se, the downstream nodes establish an
associ ati on between the VCID in the nessage and the VC from which
the nessage i s received.

4. After the upstream node receives the ACK nmessages, the upstream
node and the downstream nodes share the VCID. The upstream node
sends the LDP REQUEST nessage in order to make a 3-way handshake.

3.2 Qutband Notification using a small-sized field

Thi s method can be applied when a VC is established using an ATM
signaling message and the nmessage has a field which is not |arge
enough to carry a VCI D val ue.

SETUP nessage of the ATM Forum UNI 3.1/4.0 has a 7-bit nandatory
field for the user. This is a user specific field in the Layer 3
protocol field in the BLLI |E (Broadband Low Layer |nformation

I nformati on El enment).

The BLLI value is used as a tenporary identifier for a VC during a
VCI D notification procedure. This mechanismis defined as "Qutband
Notification using a small-sized field'. The BLLI value of a new VC
must not be assigned to other VCs during the procedure to avoid
identifier conflict. When the association anong the BLLI value, a
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3.

2.

VCI D val ue, and the corresponding VC is established, the BLLI value
can be reused for a new VC. VCI D val ues can be assigned
i ndependently from BLLI val ues.

Node A Node B
I ............... >I ATM Si gnal ing with BLLI
| < |
I ............... >I VCI D PROPOSE wi th BLLI
I Comeeeei I VCl D ACK
I ............... >I LDP Label Request
I< ............... I LDP Label Mappi ng

A point-to-nultipoint VC can al so be established usi ng ADD PARTY of
the ATM Forum Signaling. ADD PARTY adds a new VC | eaf to an existing
VC or an existing VCtree. |In this procedure, the BLLI val ue of

ADD _PARTY has to be the same value as that used to establish the
first point-to-point VC of the tree. The sane BLLI val ue can be used
in different VC trees only when these VC trees can not add a |eaf at
the sanme tine. As a result, the BLLI value used in the signaling
nust be deternined by the root node of the nulticast tree.

[ not e]
BLLI value is unique at the sender node. But BLLI value is not
uni que at the receiver node because nultiple sender nodes may
all ocate the sane BLLI value. So, the receiver node nust
recogni ze BLLI value and the sender address. ATM Signaling
nessages (SETUP and ADD PARTY) carry both the BLLI and the sender
ATM address. The receiver node can realize which node sends the
BLLI nmessage.

1 Qutband notification using a small-sized field for
poi nt-to-point VC

Thi s subsection describes procedures for establishing a VC and for
notification of its VCI D between nei ghboring LSRs for unicast
traffic.
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3.

2.

The procedure enpl oyed when the upstream LSR assigns a VCID is as
fol | ows.

1. An upstream LSR establishes a VC to the downstream LSR usi ng ATM
signaling and supplies a value in the BLLI field that it is not
currently using for any other (inconplete) VCID notification
transaction with this peer.

2. The upstream LSR sends the VCI D PROPCSE nessage through the VC for
LDP to notify the downstream LSR of the associati on between the
BLLI and VCI D val ues.

3. The downstream LSR establi shes the associ ati on between the VC with
the BLLI value and the VCI D and sends an ACK nessage to the
upstream LSR

4. After the upstreamLSR receives the ACK nessage, it establishes
the association between the VC and the VCID. The VCis ready to
be used. At this tine the BLLI value enployed in this transaction
is free for reuse

5. After VCID notification, the upstream node sends the LDP REQUEST
nmessage to the downstream node. The downstream node sends the LDP
mappi ng nmessage, which contains the VCID value in the | abel TLV of
LDP.

2 Cutbhand notification using a small-sized field
for point-to-nultipoint VC

Thi s subsection describes procedures for establishing the first VC
for a nulticast tree and for adding a new VC | eaf to an existing VC
tree including the notification of its VCD for a nulticast stream
usi ng point-to-nmultipoint VCs.

In this procedure, an upstream LSR determ nes both the VCID and BLL
value in the nulticast case. The reason that the BLLI value is
determ ned by an upstream LSR i s described above.

First, the procedure for establishing the first VCis described.

1. An upstream LSR establishes a VC by the ATM Forum Si gnal i ng
bet ween t he downstream LSR with a unique BLLI value at this tine.

2. The upstream LSR notifies the downstream LSR of a paired BLL
val ue and VCI D using a nessage dedicated for this purpose.
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3. The downstream LSR establi shes the association between the VC with
the BLLI value and the VCI D and sends an ACK nessage to the
upstream LSR. If the VCID is used by some other VC between the
upstream and downstream LSRs, the old VC is discarded.

4. After the upstream LSR receives the ACK nessage, the VC is ready
to be used and the BLLI value can be used for another VC.

Second, the procedure for adding a leaf to the existing point-to-
mul tipoint VCis described.

1. The upstream LSR establishes a VC by the ATM Forum Si gnal i ng
between its downstream LSR with the BLLI val ue that was used
during the first signaling procedure. |If another VCis using the
BLLI value at the sane time, the upstreamwaits for the conpletion
of the signaling procedure that is using this BLLI val ue.

2. Go to step 2 of the procedure for the first VC
3.3 Qutband notification

Thi s method can be applied when a VC is established using a ATM
signal i ng message and the nessage has a field (e.g., GT [A@T]) which
is large enough to carry a VCI D value. Message format is described
in [G@T]. After the VCID notification, the node A sends the LDP
request nessage is sent to the node B. Then, the node B sends the
LDP mappi ng nessage to the node A

Node A Node B
I ............... >I ATM signaling with VCI D
| <------mmo---- |
I ............... >I LDP Label Request
I< ............... I LDP Label Mappi ng

4 VPID Notification Procedure
The approach that is used for the VCI D notification procedure is also
applicable to share the same identifier between both ends for a VP.
VPI D notification procedure is defined for this purpose.

A distinct VPID notification procedure is perfornmed for each
direction of each VP.
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After the VPID notification is finished for a VP, a VO D of a VCin
the VP is constructed with the VPID(MSB) and VCl (LSB) of the VC. The
VCI D can be used by LDP wi thout performing VCID notification
procedure. The message sequence is given bel ow

1. An upstream node sends the VPI D PROPCSE nessage. In the case of
bi directional |abel switched VC, both the upstream and downstream
nodes use VCI=33. |In the case of unidirectional |abel swtched
VC, the node which has larger LDP Identifier uses VCI=33 and the
ot her node uses VCI=34. Note that VCl =32, which is used for
unl abel ed packet transfer, is not used for VPID notification
procedure so that the same encapsul ati on nmethod can be applied for
both VPID procedure and i nband VCI D procedure.

2. The downstream node sends the VPID ACK nmessage.
3. The upstream node sends the LDP Label Request nessage.
4. The downstream node sends the LDP Label Mappi ng nessage.

5 VCI D Message For mat

5.1 VC D Messages
An LDP VCI D nessage consists of the LDP [LDP] fixed header followed
by one or nore TLV. A VC D PROPCSE inband nmessage and a VPI D PROPCSE
nmessage are sent as a null encapsul ati on packet through a VC to be
used as an LSP. There is only the |abel stack header before the LDP
VCID PDU. A label value in the | abel stack entry [ ENCAPS] for the
VCI D PROPCSE i nband nessage and t he VPI D PROPCSE nessage are 4.
Q her nmessages are sent as TCP packets. This is the sane as LDP

The VCI D nessage type field is as foll ows:

VCI D Propose inband Message = 0x0501
VCI D Propose Message = 0x0502
VCI D ACK Message = 0x0503
VCI D NACK Message = 0x0504
VPI D Propose inband Message = 0x0505
VPI D ACK Message = 0x0506
VPI D NACK Message = 0x0507

5.1.1 VCI D Propose i nband Message

This message is sent as a null encapsul ati on packet with LDP header
and | abel stack header through a VC to be used as an LSP. The | abe
value is 4. The reserved | abel value is required because the
downstream node nmay receive this nessage after receiving the LDP
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Label Request nessage in the case of point-to-multipoint VC. The
downstream node must distingui sh the VCI D PROPOSE nessage from ot her
nessages and ignore the VCI D PROPOSE nmessage when the node al ready
recei ved the LDP Label Request nessage for the VC.

0 1 2 3
01234567890123456789012345678901
s S S i I S R R e h T Tk e S S S o T S

| U VCI D I nband Propose (0x0501) | Message Length

B i aT T ST S O S it T ol STEE S U SR U S e O S S N S S
| Message |1 D

B T s i I S e i S i i S S e S
| Label TLV

s S S i I S R R e h T Tk e S S S o T S
| Optional Paraneters

B i aT T ST S O S it T ol STEE S U SR U S e O S S N S S

Message |1d
Four octet integer used to identify this nessage.

Label TLV
Label TLV contains VCI D value. Type of label TLV is VCl D(0x0203).

5.1.2 VCI D Propose Message

An LSR uses the VCI D PROPCSE nessage for the VCID notification
procedure of the outband notification using a small-sized field.
This message is sent through the VC for the LDP

0 1 2 3
01234567890123456789012345678901
s S S i I S R R e h T Tk e S S S o T S

| U VC D Propose (0x0502) | Message Length

B I i o SIS I I Y Y Y S T T T T N i S N S S il o S S I S
| Message |1 D

B ol it I R S T et S i e e s s s sl o it SRR I TR Sl e T S I SR g
| Label TLV

s S S i I S R R e h T Tk e S S S o T S
| Tenmporary I D TLV |
B I i o SIS I I Y Y Y S T T T T N i S N S S il o S S I S
| Optional Parameters

B ol it I R S T et S i e e s s s sl o it SRR I TR Sl e T S I SR g

Message I D
Four octet integer used to identify this nessage.

Label TLV
Label TLV contains VCI D value. Type of label TLV is VC D(0x0203).
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Tenporary | D TLV
The value carried in the user specific field in the layer 3
protocol field in the BLLI IDin the ATM Forum UNI 3.1/4.0 Type of
| abel TLV is VCID tenporary |D(0x0702).

5.1.3 VCI D ACK Message

An LSR send the VCID ACK nessage when the LSR accepts the VCI D
PROPCSE nessage.

0 1 2 3
01234567890123456789012345678901
i S T i s o i i R SR S S S S

|U VC D ACK (0x0503) | Message Length

T e L i S e e b s T ok S e SR R R
| Message | D

B s i S i I i S S S i i
| Label TLV

e s S i e S e e  t ik ok S R SR S S
| VClI D Message I D

e  E C kR e T e O b i Sl R R
| Optional Parameters

B s i S i I i S S S i i

Message I D
Four octet integer used to identify this nessage.

Label TLV
The | abel TLV contains the VCI D value of the recei ved VClI D PROPCSE
nessage. Type of label TLV is VClI D(0x0203).

VCI D Message |ID
This value is the same as that of received VCI D PROPOSE nessage.

5.1.4 VCI D NACK Message

An LSR send the VCI D NACK nessage when the LSR does not accept the
VCI D PROPCSE nessage.
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0 1 2 3
01234567890123456789012345678901
T T R i e e e e o S e SRR R

| U VC D NACK (0x0504) | Message Length

B s i S i I i S S S i i
| Message I D

e i s i e S e e S h T ok i N e
| Label TLV

T Lk R e T e i ik i Sl TR R o
| VCI D Message I D

B s i S i I i S S S i i
| Optional Paraneters

e S S e e e e s th sk S R SR S

Message | D
Four octet integer used to identify this nessage.

Label TLV
The | abel TLV contains the VCID value of the received VCI D PROPCSE
nessage. Type of label TLV is VCI D(0x0203).

VCI D Message |ID
This value is the same as that of received VCI D PROPOSE nessage.

5.1.5 VPID Propose i nband Message

This message is sent as a null encapsul ati on packet with LDP header
and | abel stack header through a VC to be used as an LSP. The | abe
value is 4. The downstream node nust distinguish the VPI D PROPCSE
nmessage from other nessages and ignore the VPI D PROPCSE nessage when
the node already received the LDP Label Request nessage for the VC

0 1 2 3
01234567890123456789012345678901
B s i S i I i S S S i i

| U VPI D | nband Propose (0x0505) | Message Length

e b i T T e T S s S R S e T O i i Tk i RIS S S
| Message | D

R T i T e e i T S L e e e i T St R S S S S s e I S R
| VPID TLV

B s i S i I i S S S i i
| Optional Paraneters

e b i T T e T S s S R S e T O i i Tk i RIS S S

Message |1d
Four octet integer used to identify this nessage.
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VPID TLV
VPI D TLV contains VPID value. Type of |abel TLV is VPI D(0x0703).

5.1.6 VPI D ACK Message

An LSR send the VPID ACK nessage when the LSR accepts the VPID
PROPCSE nessage.

0 1 2 3
01234567890123456789012345678901
B s i S i I i S S S i i
|U VPID ACK (0x0506) | Message Length

e b i T T e T S s S R S e T O i i Tk i RIS S S
| Message | D

R T i T e e i T S L e e e i T St R S S S S s e I S R
| VPI D TLV |
B s i S i I i S S S i i
| VClI D Message I D

e b i T T e T S s S R S e T O i i Tk i RIS S S
| Optional Paraneters

R T i T e e i T S L e e e i T St R S S S S s e I S R

Message | D
Four octet integer used to identify this nessage.

VPI D TLV
The VPID TLV contains the VPID val ue of the received VPI D PROPCSE
nmessage.

VCl D Message I D
This value is the same as that of received VCI D PROPOSE nessage.
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5.1.7 VPI D NACK Message

An LSR send the VPI D NACK nmessage when the LSR accepts the VPID
PROPCSE nessage.

0 1 2 3
01234567890123456789012345678901
s S S i I S R R e h T Tk e S S S o T S

| U VPI D NACK (0x0507) | Message Length

B I i o SIS I I Y Y Y S T T T T N i S N S S il o S S I S
| Message |1 D

B ol it I R S T et S i e e s s s sl o it SRR I TR Sl e T S I SR g
| VPID TLV

s S S i I S R R e h T Tk e S S S o T S
| VCI D Message I D

B I i o SIS I I Y Y Y S T T T T N i S N S S il o S S I S
| Optional Parameters

B ol it I R S T et S i e e s s s sl o it SRR I TR Sl e T S I SR g

Message I D
Four octet integer used to identify this nessage.

VPI D TLV
The VPID TLV contains the VPID val ue of the received VPI D PROPCSE
nmessage.

VCI D Message I D
This value is the same as that of received VCI D PROPOSE nessage.

5.2 bjects
5.2.1 VCI D Label TLV

An LSR uses VCI D Label TLV to encode | abels for use on the |ink which
does not have the sane data link | abel at both ends of a VC.

0 1 2 3
01234567890123456789012345678901
T T R i e e e e o S e SRR R
| U F] VCI D Label (0x0203) | Length |
B s i S i I i S S S i i
| VCl D |
e s S i e S e e  t ik ok S R SR S S
VCI D
This is 4 byte VCI D val ue.
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5.2.2 VCI D Message ID TLV

0 1 2 3
01234567890123456789012345678901
B s i S i I i S S S i i
| U F| VCI D Message | D(0x0701) | Lengt h |
s S S o T i i S S i (i
| VCI D Message I D |
R Rt i i i i e T I I S S S R i e S R e e i s o
VCI D Message | D
This is 4 byte VCI D Message |ID

5.2.3 VCI D Tenmporary |ID TLV

An LSR uses the VCID tenporary ID TLV for the VCID notification
procedure of the outband notification using a small-sized field.

0 1 2 3

01234567890123456789012345678901

e S o e e e s s S e e S S N N S

U F| VCID Tenporary I D (0x0702) | Length |

i o i T S i I S S s ol ST SN S
Tenporary 1D |

B el S o N

+— +— +

Tenporary |D:
The value carried in the user specific field in the layer 3
protocol field in the BLLI IDin the ATM Forum UNI 3.1/4.0

5.2.4 VPID Label TLV
An LSR uses VPID TLV for the VPID notification procedure.

0 1 2 3

01234567890123456789012345678901
i S i i g A R Rk
| U F VPI D (0x0703) | Lengt h |
S S T T i S i i it i i S
| VPI D |
i S S N S i oI S S S

VPI D
This is 2 byte VPID val ue.

Nagam , et al. St andards Track [ Page 16]



RFC 3038 VCID Notification for LDP January 2001

Security Considerations

Thi s docunent does not introduce new security issues other than those
present in the LDP and may use the sanme mechani sms proposed for this
technol ogy.
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Ful | Copyright Statenent
Copyright (C The Internet Society (2001). Al Rights Reserved.

Thi s docunent and translations of it may be copied and furnished to
ot hers, and derivative works that conment on or otherwi se explain it
or assist inits inplenentation may be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng Internet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into |anguages ot her than
Engl i sh.

The Iimted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 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
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