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Abst r act
There are deploynents where the Layer 3 interface on which IS 1S

operates is a Layer 2 interface bundle. Existing IS-IS
adverti senents only support advertising link attributes of the Layer

3 interface. If entities external to IS-1S wish to control traffic
flows on the individual physical links that conprise the Layer 2
interface bundle, link attribute informati on about the bundl e nenbers
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I nt roducti on

There are depl oynments where the Layer 3 interface on which an I1S-1S
adj acency is established is a Layer 2 interface bundle, for instance,
a Link Aggregation Goup (LAG [I|EEE802.1AX]. This reduces the
nunber of adjacencies that need to be naintained by the routing
protocol in cases where there are parallel l|inks between the

nei ghbors. Entities external to IS-1S such as Path Conputation

El ements (PCEs) [RFC4655] nmay wish to control traffic flows on

i ndi vi dual nenbers of the underlying Layer 2 bundle. 1In order to do
so, link attribute information about individual bundle nmenbers is
required. The protocol extensions defined in this docunent provide
the means to advertise this information.

Thi s docunent introduces a new TLV to advertise link attribute
information for each of the L2 Bundl e Menbers that conprise the Layer
3 interface on which IS-1S operates.

[ RFC8667] introduces a new link attribute, adjacency segnent
identifier (Adj-SID), which can be used as an instruction to
forwarding to send traffic over a specific link. This docunent

i ntroduces additional sub-TLVs to advertise Adj-SIDs for L2 Bundle
Menbers.

Note that the new advertisenents defined in this docunment are
intended to be provided to external (to IS-1S) entities. The
following itens are intentionally not defined and/or are outside the
scope of this docunent:

* \What link attributes will be advertised. This is determ ned by
the needs of the external entities.

* A mninmmor default set of link attri butes.
* How these attributes are configured.
*  How the advertisenents are used.

* \What inpact the use of these advertisements may have on traffic
flow in the network.

* How the advertisenments are passed to external entities.
Requi renment s Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [RFC8174] when, and only when, they appear in all
capital s, as shown here



3. L2 Bundl e Menber Attributes TLV

A new TLV is introduced to advertise L2 Bundle Menber attri butes.

Al't hough nmuch of the information is identical to and uses the sane
sub-TLVs included in Extended IS Nei ghbor advertisenments (TLVs 22 and
222), a new TLV is used so that changes to the advertisenent of the
L2 Bundl e Menber link attributes do not trigger unnecessary action by
the [1S0OL0589] Decision Process.

Advertisenent of this information inplies that the identified link is
a nenber of the L2 Bundl e associated with the identified Parent L3
Nei ghbor and that the member link is operationally up. Therefore,
adverti senents MJST be withdrawn if the |ink beconmes operationally
down or it is no longer a nenber of the identified L2 Bundl e.

This new TLV utilizes the sub-TLV space defined for TLVs 22, 23, 141,
222, and 223.

The foll owing new TLV is introduced:
L2 Bundl e Menmber Attributes
Type: 25
Lengt h: Nunber of octets to foll ow
Parent L3 Nei ghbor Descri ptor
L3 Nei ghbor System I D + pseudonode ID (7 octets)
Flags: 1l-octet field of the follow ng flags:
01234567
R e s i T
| Pl I
i S e T o
wher e:
P-Fl ag: Wen set to 1, one of the sub-TLVs described in
Section 3.1 imediately follows the flags field.
If the P-Flag is set to 0, then none of the sub-

TLVs described in Section 3.1 are present.

Q her bits: MJST be zero when originated and i gnored when
recei ved.

One or nore L2 Bundle Attribute Descriptors (as defined bel ow).
Length of L2 Bundle Attribute Descriptor (1 octet)
NOTE: This includes all fields described bel ow
Nunber of L2 Bundl e Menmber Descriptors (1 octet)

L2 Bundl e Menber Link Local Identifiers
(4 * Nunber of L2 Bundl e Menber Descriptors octets)

NOTE: An L2 Bundl e Menber Descriptor is a Link Loca
Identifier as defined in [ RFC4202].

Sub- TLV( s)

A sub-TLV may define an attribute common to all of the bundle
menbers listed, or it my define an attribute unique to each
bundl e nenber. Use of these two classes of sub-TLVs is
described in the foll owi ng sections.
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NOTE: Only one Parent L3 Nei ghbor Descriptor is present in a given
TLV. Miltiple L2 Bundle Attribute Descriptors may be present in a
single TLV.

.1. Parallel L3 Adjacencies

When there exist nmultiple L3 adjacencies to the sane nei ghbor,
additional information is required to uniquely identify the L3

Nei ghbor. One and only one of the followi ng three sub-TLVs is used
to uniquely identify the L3 adjacency:

* | Pv4 Interface Address (sub-TLV 6 defined in [ RFC5305])
* | Pve Interface Address (sub-TLV 12 defined in [RFC6119])
* Link Local/Renote Identifiers (sub-TLV 4 defined in [ RFC5307])

VWhen the P-Flag is set in the flags field in the Parent L3 Nei ghbor
Descriptor, one and only one of the above sub-TLVs MJST be present.
The chosen sub-TLV MUST i medi ately follow the flags field described
in Section 3.

These sub-TLVs MAY be omitted if no parallel adjacencies to the
nei ghbor exi st.

2. Shared Attribute Sub-TLVs

These sub-TLVs advertise a single copy of an attribute (e.g., link
bandwi dth). The attribute applies to all of the L2 Bundl e Menbers in
the set advertised under the preceding L2 Bundl e Menmber Attribute
Descriptor. No nore than one copy of a given sub-TLV in this
category nay appear in the set of sub-TLVs under the preceding L2
Bundl e Member Attribute Descriptor. |If nultiple copies of a given
sub-TLV are present, all copies MJST be ignored.

The set of L2 Bundl e Member Descriptors that may be advertised under
a single L2 Bundl e Menber Attribute Descriptor is therefore linmted

to bundl e menbers that share the set of attributes advertised in the
shared attribute sub-TLVs.

Al'l existing sub-TLVs defined in the | ANA registry for Sub-TLVs for
TLVs 22, 23, 141, 222, and 223 are in the category of shared
attribute sub-TLVs unl ess otherw se specified in this docunent.

Advertising L2 Bundl e Menmber Adj- Sl Ds

[ RFC8667] defines sub-TLVs to advertise Adj-SIDs for L3 adjacencies.
However, these sub-TLVs only support the advertisement of a single
Adj-SID. As it is expected that each L2 Bundle Menber will have

uni que Adj-SIDs in many deploynents, it is desirable to define a new
sub-TLV that allows nore efficient encoding of a set of Adj-SIDs in a
single sub-TLV. Two new sub-TLVs are therefore introduced to support
advertising Adj-SIDs for L2 Bundl e Menbers. The format of the new
sub-TLVs is simlar to that used for L3 adjacencies, but it is
optimzed to all ow advertisenment of a set of Adj-SIDs (one per L2
Bundl e Menber) in a single sub-TLV.

The two new sub-TLVs defined in the foll owi ng sections do not fal
into the category of shared attribute sub-TLVs.

1. L2 Bundl e Menber Adjacency Segnent Identifier Sub-TLV
This sub-TLV is used to advertise Adj-SIDs for L2 Bundle Menbers

associated with a parent L3 adjacency that is point-to-point. The
following format is defined for this sub-TLV:



Type: 41 (1 octet)

Length: wvariable (1 octet)

Flags: 1l-octet field of the follow ng flags:
01234567

B e

[LISIPL |

e

e
| Fl*
+- +- +

<

wher e:

F-Flag: Address-Fanmily Flag. |If unset, then the Adj-SID
refers to an L2 Bundl e Menber with outgoing |Pv4
encapsul ation. |If set, then the Adj-SID refers to an
L2 Bundl e Menber with outgoing | Pv6 encapsul ati on.

V-Flag: Value Flag. |If set, then the Adj-SID carries a val ue.
By default, the flag is SET.

L-Flag: Local Flag. |If set, then the value/index carried by
the Adj-SID has |ocal significance. By default, the
flag i s SET.

S-Flag: Set Flag. Wen set, the S-Flag indicates that the
Adj-SID refers to a set of L2 Bundl e Menbers (and
therefore MAY be assigned to other L2 Bundl e Menbers
as well).

P-Flag: Persistent Flag. Wen set, the P-Flag indicates that
the Adj-SID is persistently allocated, i.e., the Adj-
SI D val ue remai ns consi stent across router restart
and/or interface flap.

O her bits: MJST be zero when originated and i gnored when
recei ved.

NOTE: The flags are deliberately kept congruent to the flags in
the L3 ADJ-SID defined in [RFC8667]. * indicates a flag used
in the L3 Adj-SID sub-TLV, but one that is NOT used in this
sub-TLV. These bits SHOULD be sent as 0 and MJUST be ignored on
receipt.

Weight: 1 octet. The value represents the weight of the Adj-SID
for the purpose of |oad bal ancing. The use of the weight
is defined in [ RFC38402] .

NOTE: Fl ags and wei ght are shared by all L2 Bundle Menbers |isted
in the L2 Bundle Attribute Descriptor.

L2 Bundl e Menber Adj-SID Descriptors:
There MUST be one descriptor for each of the L2 Bundl e Menbers
adverti sed under the preceding L2 Bundle Menber Attribute
Descriptor. Each descriptor consists of one of the follow ng
fields:

SI DY I ndex/ Label :  According to the V- and L-Flags, it contains
ei t her:

o0 A 3-octet local |abel where the 20 rightnost bits are used
for encoding the | abel value. |In this case, the V- and
L- Fl ags MJST be set.

0 A 4-octet index defining the offset in the Sl D/ Label space
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advertised by this router. See [RFC3667]. In this case, V-
and L-Fl ags MJUST be unset.

L2 Bundl e Menmber LAN Adj acency SID Sub-TLV

This sub-TLV is used to advertise Adj-SIDs for L2 Bundle Menbers
associated with a parent L3 adjacency that is a LAN adjacency. In
LAN subnetworks, the Designated Internmediate System (DI'S) is el ected
and originates the Pseudonode-LSP (PN-LSP) including all neighbors of
the DIS. When Segnent Routing is used, each router in the LAN MAY
advertise the Adj-SID of each of its neighbors on the LAN

Simlarly, for each L2 Bundl e Menber, a router MAY advertise an Adj -
SID to each nei ghbor on the LAN

The following format is defined for this sub-TLV:
Type: 42 (1 octet)
Length: variable (1 octet)
Nei ghbor System ID: 6 octets

Fl ags: 1-octet field of the follow ng flags:

01234567
+

S
[LISIPl |
S

+- +-+
| Fl*
+- +-+

<

wher e:

F-Flag: Address-Famly Flag. |If unset, then the Adj-SID
refers to an L2 Bundl e Menber with outgoing |Pv4
encapsul ation. |f set, then the Adj-SID refers to an
L2 Bundl e Menber with outgoing | Pv6 encapsul ation

V-Flag: Value Flag. |If set, then the Adj-SID carries a val ue.
By default, the flag is SET.

L-Flag: Local Flag. |If set, then the value/index carried by
the Adj-SID has |ocal significance. By default, the
flag i s SET.

S-Flag: Set Flag. Wen set, the S-Flag indicates that the
Adj-SID refers to a set of L2 Bundl e Menbers (and
therefore MAY be assigned to other L2 Bundl e Menbers
as well).

P-Fl ag: Persistent Flag. Wen set, the P-Flag indicates that
the Adj-SID is persistently allocated, i.e., the Adj-
SI D val ue remai ns consi stent across router restart
and/or interface flap.

O her bits: MJST be zero when originated and i gnored when
recei ved.

NOTE: The flags are deliberately kept congruent to the flags in
the L3 LAN Adj acency SID defined in [ RFC8667]. * indicates a
flag used in the L3 Adj-SID sub-TLV, but one that is NOT used
in this sub-TLV. These bits SHOULD be sent as 0 and MJST be

i gnored on receipt.

Weight: 1 octet. The value represents the weight of the Adj-SID

for the purpose of |oad bal ancing. The use of the weight
is defined in [ RFC8402] .
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NOTE: Fl ags and wei ght are shared by all L2 Bundle Menbers |isted
in the L2 Bundle Attribute Descriptor.

L2 Bundl e Menmber LAN Adj acency SID Descriptors:
There MUST be one descriptor for each of the L2 Bundl e Menbers
adverti sed under the preceding L2 Bundle Menber Attribute
Descriptor. Each descriptor consists of one of the follow ng
fields:

SI D/ I ndex/ Label : According to the V- and L-Flags, it contains
ei ther:

o0 A 3-octet local |abel where the 20 rightnost bits are used
for encoding the | abel value. |In this case, the V- and
L- Fl ags MUST be set.

0 A 4-octet index defining the offset in the SID Label space
advertised by this router. See [RFC8667]. 1In this case, V-
and L-Fl ags MJST be unset.

| ANA Consi der ati ons

Thi s docunent adds the following new TLV to the IS 1S "TLV Codepoi nts
Regi stry".

Val ue: 25
Nane: L2 Bundl e Menber Attri butes

The nane of the I ANA registry for Sub-TLVs for TLVs 22, 23, 141, 222,
and 223 has been changed to include sub-TLV 25. An additional colum
has been added to the registry to indicate which sub-TLVs nmay appear
in the new L2 Bundl e Menber Attributes TLV. The colum for TLV 25
has one of the follow ng three val ues:

y sub- TLV may appear in TLV 25 but MJST NOT be shared by multiple
L2 Bundl e Menbers

y(s) sub-TLV may appear in TLV 25 and MAY be shared by multiple L2
Bundl e Menbers

n sub- TLV MUST NOT appear in TLV 25
The followi ng table indicates the appropriate settings for all

currently defined sub-TLVs with regard to their use in the new L2
Bundl e Menber Attributes TLW.

N o e e e e e e e e e e e e e e e e e e e e e emaeao - Fomm e - o - +
| Value | Description | TLV 25 |
[ el ey e pep—j——
| 3 | Administrative group (color) | y(s) |
Fomm o - o m e e e e e e e e e e e e e e e eeee e T +
| 4 | Link Local/Renote lIdentifiers | y(s) |
N o e e e e e e e e e e e e e e e e e e e e e emaeao - Fomm e - o - +
| 6 | I'Pv4 interface address | y(s) |
AR, oo e o e e e e e e e e e e e e e e e m e mm i m—— oo oo S SRR +
| 8 | I'Pv4 nei ghbor address | y(s) |
Fomm o - o m e e e e e e e e e e e e e e e eeee e T +
| 9 | Maximum |ink bandwi dth | y(s) |
N o e e e e e e e e e e e e e e e e e e e e e emaeao - Fomm e - o - +
| 10 | Maxi mum reservabl e |ink bandw dth | y(s) |
AR, oo e o e e e e e e e e e e e e e e e m e mm i m—— oo oo S SRR +
| 11 | Unreserved bandw dth | y(s) |
Fomm o - o m e e e e e e e e e e e e e e e eeee e T +
| 12 | IPv6 Interface Address | y(s) |
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| 13 | I'Pv6 Nei ghbor Address

AR, T
| 14 | Extended Adm nistrative G oup

Fomm o - o m m e e e e e e e e e e e e e e e eee— oo on
| 18 | TE Default metric

N o 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 o
| 19 | Link-attributes

AR, T
| 20 | Link Protection Type

Fomm o - o m m e e e e e e e e e e e e e e e eee— oo on
| 21 | Interface Switching Capability Descriptor
N o 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 o
| 22 | Bandwi dth Constraints

AR, T
| 23 | Unconstrained TE LSP Count (sub-)TLV
Fomm o - o m m e e e e e e e e e e e e e e e eee— oo on
| 24 | renote AS nunber

N o 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 o
| 25 | I'Pv4 renote ASBR ldentifier

AR, T
| 26 | I'Pv6 renote ASBR | dentifier

Fomm o - o m m e e e e e e e e e e e e e e e eee— oo on
| 27 | I'nterface Adjustnent Capability

| | Descriptor (1ACD)

R, T
| 28 | Mru

Fomm o - o m e e e e e e e e e e e e e e mee—ooon
| 29 | SPB-Metric

S o m m e e e e e e e e e e e e e eee— oo s
| 30 | SPB- A- CALG

R, T
| 33 | Unidirectional Link Del ay

Fomm o - o m e e e e e e e e e e e e e e mee—ooon
| 34 | Mn/Max Unidirectional Link Delay

S o m m e e e e e e e e e e e e e eee— oo s
| 35 | Unidirectional Delay Variation

R, T
| 36 | Unidirectional Link Loss

Fomm o - o m e e e e e e e e e e e e e e mee—ooon
| 37 | Unidirectional Residual Bandw dth

S o m m e e e e e e e e e e e e e eee— oo s
| 38 | Unidirectional Avail abl e Bandwi dth
R, T
| 39 | Unidirectional Utilized Bandw dth
Fomm o - o m e e e e e e e e e e e e e e mee—ooon
| 40 | RTM Capability

S o m m e e e e e e e e e e e e e eee— oo s

Table 1

| y(s) I
B . +
| y(s) I
. +
| y(s) I
[ —— +
| y(s) I
B . +
| y(s) I
. +
| y(s) I
[ —— +
| y(s) I
B . +
| y(s) I
. +
| n I
[ —— +
| n I
B . +
| n I
. +
| y(s) I
I I
. +
| n I
. +
| y(s) I
R +
| y(s) I
. +
|y I
. +
|y I
R +
|y I
. +
|y I
. +
|y I
R +
|y I
. +
|y I
. +
[ n I
R +

Thi s docunent adds the follow ng new sub-TLVs to the above registry.

oo e Fomm e oo Hoomm- Hoomm- +
| Type | Description | 22 | 23| 25| 141 | 222 | 223

[ ety e ————————————————— L—— ——— ——ry p———— jp———r j————r
| 41 | L2 Bundle Menmber Adj-SID| n | n |y | n | n | n |
S e e N T e e +
| 42 | L2 Bundle Menber LAN | n | n |y | n | n | n |
I | Adj-SID I I I I I I I
Fom e e - - o e e e e e e oo o T i JES S, Fomm - - Fomm - - +

Table 2

Security Considerations

The 1S-1S protocol has supported the advertisement of

link attri bute
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information, including link identifiers, for many years. The
advertisenents defined in this docunent are identical to existing
adverti senents defined in [ RFC4202], [RFC5305], [RFC8570], and

[ RFC8667], but are associated with L2 links that are part of a bundle
interface on which the 1S-1S protocol operates. There are therefore
no new security issues introduced by the extensions in this docunent.

As always, if the protocol is used in an environnment where

unaut hori zed access to the physical links on which IS 1S Protocol
Data Units (PDUs) are sent occurs, then attacks are possible. The
use of authentication as defined in [ RFC5304] and [ RFC5310] is
recomrended to prevent such attacks.
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Appendi x A.  Exanpl e Encodi ng

Bel ow i s an exanpl e encodi ng of L2 Bundl e advertisenents in a case

where we have two parallel adjacencies to the same nei ghbor whose

systemid is 1234.1234.1234.00. The two L2 bundl es have the

followi ng sets of attributes:

L3 Adj acency #1

L3 I Pv4 local link address: 192.0.2.1

Four bundl e menmbers with the follow ng attributes:

+----- i I F-- - - - I I +
| Num | Link Local ID| Bandwi dth | Adj-SID Wight |
E bl oo oo e e e ool s e
| 1 | 0x11111111 | 1G |  0x11111/1 |
+----- i R R +
| 2 | 0x11112222 | 16 |  0x11112/1 |
+----- i I F-- - - - I I +
| 3 | 0x11113333 | 106 |  0x11113/1 |
+----- I I T I I I +
| 4 | 0x11114444 | 10G | 0x11114/1 |
+----- i R R +
Table 3

L3 Adj acency #2
L3 I Pv4 |l ocal |ink address: 192.0.2.2

Three bundl e nenbers with the followi ng attributes:

+----- I I T I I I +
| Num | Link Local ID| Bandwi dth | Adj-SID Wight |
[ ool el s e s e
| 1 | 0x22221111 | 106 | 22221/ 1 |
+----- i I F-- - - - I I +
| 2 | 0x22222222 | 106 | 22222/ 1 |
+----- I I T I I I +
| 3 | 0x22223333 | 10G | 22223/ 1 |



Tabl e 4
This requires two TLVs, one for each L3 adjacency.
TLV for Adjacency #1:

0 1

0123456789012345
o T
|  Type(25) | Length(64) |
il s ST I S S I S T T S

Parent L3 Nei ghbor Descri ptor

0 1 2 3

01234567890123456789012345678901
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
| Neighbor System|D octets 1-4: 1234.1234 |
el i I e i it T e e e e i i T o S e e S e T R R
| System|D octets 5-6: 1234 | P-node: 00 | 1] O] O] 0] O] 0| O] O]
I S i o T s S S S e s s T

| Pv4 I nterface Address Sub-TLV

0 1

0123456789012345

R i o i i S S S

| Type(6) | Length(4) I

B T I e R i i i T S S e e I e ik oI I S S e S S
| I'Pv4 address: 192.0.2.1

el i I e i it T e e e e i i T o S e e S e T R R

L2 Bundl e Attribute Descriptors

0 1 2 3
01234567890123456789012345678901

I S i it HIE RIE R TR e
| Len: 9+6+10 = 25| # Desc: 2 |

i T R R b e i i i e i i st S N o
| Link Local ldentifier Bundle Member #1: 0x11111111 |
i T s i o S i i S R I S I S S S M
| Link Local ldentifier Bundl e Menber #2: 0x11112222 |

B T S i T s i i e e SEI S
Maxi mum Li nk Bandwi dt h Sub- TLV

0 1 2 3
01234567890123456789012345678901
B i S S ik s S N S S

| Type(9) | Length(4) I

I S i o T s S S S e s s T
| Bandw dth Value: 1G 8

B i aT T e e o S o S S S I T et sl o ST S S S S S S

L2 Bundl e Menmber Adj-SID Sub-TLV

0 1 2 3
01234567890123456789012345678901
T T e S S T S S T st S S R S S T ol ST S YN S S
Type(41) | Length(8) | 0]0] 1] 1] 0] 0] 0] O] Weight: 1 |
B e T i T o i S e S Tk i e
ocal Label Bundle Menmber #1: 0x11111 |

e T T S e i T S R S o S S i i

ocal Label Bundle Menber #2: 0x11112 |

+

+
|
+
I
+
I
+ T T S T S SIS S S S S S

1 1
+C I+



L2 Bundle Attribute Descriptors

0 1 2 3
01234567890123456789012345678901
il s ST I S S I S T T S

| Len: 9+6+10 = 25| # Desc: 2 |

B T S i T s i i e e SEI S
| Link Local Identifier Bundle Menber #3: 0x11113333 |
i e R i e i i i e i i St S N e S
| Link Local ldentifier Bundle Menmber #4: 0x11114444 |
B i aT T e e o S o S S S I T et sl o ST S S S S S S

Maxi mum Li nk Bandwi dt h Sub- TLV

0 1 2 3
01234567890123456789012345678901
il s ST I S S I S T T S

| Type(9) | Length(4) |

B T S i T s i i e e SEI S
| Bandwi dth Val ue: 10G 8

I S i o T s S S S e s s T

L2 Bundl e Menber Adj-SID Sub-TLV

0 1 2 3
01234567890123456789012345678901
R s i o e i ol S e S e T ik ik T S e T S T S
Type(41) | Length(8) | 0] 0] 1] 1] 0] 0] 0] O] Weight: 1 |
T i T R R i s e s T R S S R e il T ok STt S T SR g I SR
ocal Label Bundle Member #3: 0x11113 |
B T I T e R i T It T i e e S e sl oIt TR
ocal Label Bundle Menber #4: 0x11114 |

+

+-
I
+-
I
+-
I
+- B

+ -+ o+

TLV for Adjacency #2:

0 1

0123456789012345
o T
|  Type(25) | Length(46) |

il s ST I S S I S T T S
Parent L3 Nei ghbor Descri ptor

0 1 2 3

01234567890123456789012345678901
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
| Neighbor System|D octets 1-4: 1234.1234 |
el i I e i it T e e e e i i T o S e e S e T R R
| System | D octets 5-6: 1234 | P-node: 00 | 1] O] O] 0] O] 0| O] O]
I S i o T s S S S e s s T

| Pv4 I nterface Address Sub-TLV

0 1

0123456789012345

R i o i i S S S

| Type(6) | Length(4) I

B T I e R i i i T S S e e I e ik oI I S S e S S
| I'Pv4 address: 192.0.2.2

el i I e i it T e e e e i i T o S e e S e T R R

L2 Bundl e Attribute Descriptors

0 1 2 3



01234567890123456789012345678901
B i S S ik s S N S S

| Len: 13+6+13=32 | # Desc: 3 |

T T S e I S S S
| Link Local Identifier Bundle Menber #1: 0x22221111 |
B i aT T e e o S o S S S I T et sl o ST S S S S S S
| Link Local Ildentifier Bundl e Menber #2: 0x22222222 |
B T S i T s i i e e SEI S
| Link Local Identifier Bundl e Menber #3: 0x22223333 |
T S e S i i SR SR S et i i

Maxi mum Li nk Bandw dt h Sub- TLV

0 1 2 3
01234567890123456789012345678901
R i o i i S S S

| Type(9) | Length(4) I

B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
| Bandwi dth Val ue: 10G 8

el i I e i it T e e e e i i T o S e e S e T R R

L2 Bundl e Menber Adj-SID Sub-TLV

0 1 2 3
01234567890123456789012345678901
B T i T o o o S e i i S S
Type(41) | Length(11) | 0] 0] 1] 1] 0] 0] 0] O] Weight: 1 |
e I S S e i T o R S S S i otk ST TN S R S e g
ocal Label Bundle Menber #1: 0x22221 |

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

cal Label Bundl e Menber #2: 0x22222 |

B e S T i i S S R e

cal Label Bundl e Menber #3: 0x22223 |

e T e S s ol T T S R S e e et oI S R T

+
I
+
I
+- +-
| Lo
+- +-
I

- 4= +-
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