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Abst ract

The 1S-1S routing protocol uses TLV (Type-Length-Value) encoding in a
variety of protocol nmessages. The original IS-IS TLV definition

all ows for 255 octets of value in maxi num This docunent proposes a
solution to IS-1S extension for encoding the TLV whose value is

bi gger than 255 octets.

Requi renment s Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119] [ RFC8174]
when, and only when, they appear in all capitals, as shown here.

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 (IETF). Note that other groups may also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on 8 January 2026.
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1. Introduction

Type- Lengt h-Val ue (TLV) encoding of information is widely used in
Internediate Systemto Internediate System (I1S-1S) routing protocol
messages including Link State Protocol Data Units (LSPs). Each TLV
defined in [1S0OL0589] allows for nmaxi num of 255 octets of value (or
say payload). This is because the length field of the TLV is one
octet, which has 255 as its maxi num val ue. Wen the size of the
value of a TLV of type T (such as the Extended IS Reachability TLV of
type 22) is bigger than 255 octets, this TLV is called a Big TLV of
type T (or Big-TLV for short). There is no general nechanismfor
encoding and distributing this Big-TLV in classic IS-IS
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I S-1S has been optionally extended by which pernits |arger TLV val ue,
in principle up to 65,535 octets due to a two-octet length field.
However, the[ RFC7356] extensions are not w dely depl oyed, are not
backward conpatible in the sense that they use a new Protocol Data
Unit (PDU) and new LSP types that un-extended inplenentations wll
ignore, and in any case do not support values so large they do not
fit into a single packet.

Thi s docunent proposes a sinple IS-1S extension for encodi ng and
distributing the Bi g- TLV whose val ue parts are bigger and can’t be
acconmpdated in a single TLV. This extension uses a "Container TLV"

2. Ceneral Procedure Description

Thi s docunent describes a nmethod that segments an original Big-TLV
into fragnented contents, encapsul ates the fragnented contents into
one newy defined container TLV, which is transmitted via nornal |S-
IS PDU to the receiver.

The fragment procedure happen only when the | ength of original Big-
TLV exceeds the normal boundary val ue(255 bytes), and the results
segnented contents shoul d be encapsul ated within the newy defined
cont ai ner TLV.

The original Big-TLV includes sub-TLVs, or sub-sub-TLVs. The segnent
process occurs only at the boundary of sub-TLV, or the boundary of
sub-sub-TLV. That is to say, one normal sub-TLV, or sub-sub-TLV
shouldn’t be splitted into several segnents.

The container TLV is defined in Section 3, which contains a |l ength of
fragmented content(normally |l ess than 255 bytes); a packet identifier
to identify the original Big-TLV that the fragmented content bel ongs
to; a packet length of the original data packet; a flag field

i ndi cating whether the original Big-TLV includes the sub-TLV and/ or
the sub-sub TLV and the TLV/ sub-TLV and sub-sub TLV types of origina
Bi g- TLV.

When the receiver receives the segnented container TLV, it wll
concatenate these container TLVs to reconstruct the orginal Big TLV.

The receiver concatenates these container TLVs only when the above
menti oned packet identifier, TLV type, sub-TLV type and sub-sub-TLV
type are the sane.

The concatenates procedure will end when the receiver receives al
the segnented contents, that is to say, the length of concatenate
packet match the origi nal packet |ength that encapsulated in the
header of the container TLV.
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3. 1S 1S Extension for Big TLV

A new TLV, called the Container TLV, is defined. Figure 1 shows the
format of the new TLV in the classic [IS0L0589] case. This new TLV
is used to carry a piece of the value of a Big-TLV of type T.

0 1
0123456789012345
B T I e S ol i i i S e e e S L +
Type (TBD1) | Length | |
B i T S T s i I I SR S |
Fl ag | T2T1| Type TO | |
e i T e O R i
Sub- Type T1 | Sub- Sub- Type T2| | Cont ai ner TLV
Bl I T R e s i ol ok ST I SR S | of type TBD1
Length of Type TO/ T1/ T2 | | |
B i T i i s i S S |
Identification | |
+- +- +- +-+- +- +- +- +- +- +- +- +-+-+- +-+ Val ue of
I

—+— +— +— +— +

| Piece of value of Big TLV of Cont ai ner TLV
~ type T (less than 247 octets)
R ik ol oI I S S S S e e S i I S +

Figure 1. Format of Container TLV

Type (TBDl) field: 1 octet. The type of the Container TLV, its value
is assigned by | ANA

Length field: 1 octet. The length of the Value field of the
Cont ai ner TLV.

Value field: contains a Flag field, a Type TO, T1 and T2 field
(indicates the top TLV, sub-TLV, sub-sub-TLV type of original Big TLV
bel ongs to respectively), Length of original Type TO/T1l/ T2, a
Identification field and a Piece of value of Big TLV. (Piece field
for short).

Flag field: 1 octet. Defines flag for the container TLV. T1(bit 7),
T2(bit 6) are defined now when T1/T2 are all unset, it indicates the
Bi g- TLV belong to one top I1S-1S TLV; when only T1 bit is set, it

i ndi cates the Big-TLV belong to sub-TLV, when both Tl and T2 bit are
set, i indicates the Big-TLV belongs to sub-sub-TLV. T2 bit can be
set only when T1 bit is set at the same tine.

Type TO, T1, T2 fields: Al are 1 octet, Indicates the Type/sub-Type/

sub- sub- Type of the Big-TLV that is being transported in this
Cont ai ner TLV.
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Length of Type TO/T1/T2: 2 octets. Actual |engths of Big-TLV.

Identification field: 2 octets. Together with Type(TO/T1/T2), can
identify unique Big-TLV that each container TLV belongs to. The
sender of Big TLV should keep the identification filed sanme when it
fragnments the Big-TLV into several pieces which encapsulated within
the container TLV. The receiver of the Big-TLV should assenble the
container TLV with the sanme identification field and Type(TO/T1/T2)
into the original Big-TLV.

Piece field: A piece of the value of the Big- TLV of type TO/T1l/ T2
that is being transported in this Container TLV.

When a node has a Big-TLV of type TO/T1/T2 to be originated, it
splits the value of the Big-TLV into a nunber of pieces, fromPiece 1
to Piece n. Each piece fromPiece 1 to Piece nis |less than 247
octets.

This is illustrated in Figure 2.

0 1
0123456789012345
T e R ok i h
| Lengt h |

Rk Tk o e e e
| ess than 252 octets)| |
B i e S S ik e N }

Piece 2 (less than 252 octets)| |

~ Bi gger than

i i S S S i R R S S 255 octets

+

- 4 -
Type

- = 4=
i ece

+-
(T
+-
1

I Bl et el
o+

B i S S ik s S N S S
| Piece n (less than 252 octets)|
+-

y—

B e S e ks it ST TR S R S S

Figure 2: Big-TLV of type T with value field bigger than 255 octets
Each piece carries a subset of entries in the Big-TLV. An entry is

an existing sub-TLV or structure. One entry MJST NOT be split across

pieces. The Big-TLV is split in entries boundaries, not octets
boundari es.
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each of which has a nornal
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These TLVs are
payl oad. The

node advertises each of these TLVs to its neighbors according to the

normal |S-1S procedure.
with type T in Figure 2.

0

Figure 3 shows the encoding of the Big TLV

et al.

0123456789012345
B S e T T i I i S
Type (TBD1) | Length |
B s S S it N S
Fl ag | T2T1| Type TO |
B S s S N SRR S
Sub- Type T1 | Sub- Sub- Type T2|
B S e T T i I i S
Length of Type TO/T1/ T2 |
T S it N R S
Identification |

B S e lh S N SR S
Pi ece 1(less than 247 octets) |

+ 1l +— +— +— +— 4+

T A S S S i S S S i

0 1
0123456789012345
B i N S S S
Type (TBD1) | Length |
B S L el o
Fl ag | T2T1| Type TO |
B S e T T i I i S
Sub- Type T1 | Sub- Sub- Type T2|
B e SN DR S S
Length of Type TO/T1l/ T2 |
B S i S S SR S
I dentification |
B S e T T i I i S
Pi ece n(less than 247 octets) |

B T S

+ 1 —+—+—+— +— +— +

I

I

| Cont ai ner TLV
| of type TBD1

I I

I

Val ue of
Cont ai ner TLV

TR +
----------- +
I
- -+ |
I
| Cont ai ner TLV
| of type TBD1
I I
I
I
Val ue of

Cont ai ner TLV

Fi gure 3: Encodi ng val ue bigger than 255 octets
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For each of the n pieces of the value of the Big-TLV, a Container TLV
of type TBD1 carries the piece. Container TLV 1 contains Piece 1 of
the value of the Big-TLV; Container TLV 2 contains Piece 2 of the

val ue of the Big-TLV;, ...; Container TLV n contains Piece n of the
val ue of the Big-TLV.

If a node supports the extension (i.e., Container TLV), the node
under st ands each piece of the value of the Big-TLV received. Each of
the n Container TLVs having Type (T) contains a piece of the Big-TLV
value in its Piece field.

4. Split and d ue

Thi s section discusses a couple of ways in which a Big-TLV is split
into pieces at sending and the pieces are glued at receiving.

When a TLV of type T is too big at an originating node, this Big-TLV
is split into a sequence of pieces. Each piece carries a subset of
entries in the Big-TLV. An entry is an existing Sub-TLV or
structure.

if there is only one Big-TLV of type T, the node origi nates contai ner
TLVs with type T containing the pieces, and set the identification
field the same value in each container TLV.

VWhen there are multiple Big-TLVs of type T, the node origi nates
mul ti pl e sequences of container TLVs, with each sequence of the
contai ner TLVs has unique different identification field.

For exanpl e, suppose that a node has a Big-TLV of type T = 22 as

shown in Figure 4. This TLV is too Big and split into two pieces
piece 1 and piece 2 at boundary between Sub-TLV K and K+1.
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0 1

0123456789012345
B il s S S S S I S i
|  Type (T=22) | Length |

I "

| system I D for nei ghbor 10.2.2.2|
+ (6 octets) +

i S S ik T o S

Metric (continue) | Piece 1
i ik S S R R < 247 octets

S R R

I

+

| | sub- TLVs-1 engt h|
+-

| sub-TLV 1 |

sub-TLV K

N g

sub- TLV K+1

sub-TLV N

T i S e e

Pi ece 2

July 2025

Bi gger than
255 octets

Figure 4: Exanple Big TLV of type T=22 with Value Field > 255 Cctets

For this Big-TLV of type T = 22, the node originates two container

TLV with type T = 22 containing the two pieces (i.e.,

pi ece 1 and

piece 2) directly. The container TLV is illustrated in Figure 5

0 1
0123456789012345

Type (TBD1l) | Lengt h |

Fl ag | 0] Of Type 22 |
B S S il i i i
Sub- Type 0 | Sub- Sub- Type 0 |
R e T S o o i
Length of Type TO/T1l/ T2 |
B T I S e ks sk St S S S R R
Identification(ID X |

B T T o i i S S +
| system I D for nei ghbor 10.2.2.2|
+ (6 octets) +

—+—+— +— +— +

B T S O

T S s i o o

Cont ai ner TLV
of type TBD1

I
+
I

Wang,

I
I
I
i S S ik T o S |
I
I
I

Val ue of
Cont ai ner TLV

Metric (continue) |
R i i i
| sub- TLVs- 1 engt hj|
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e T e ik o oI S R B T |
sub-TLV 1 | Piece 1

: sub-TLV K : |
i i T S e s e L T T T Tyt ——— +

0 1
0123456789012345
R T I e i ks o S e +
Type (TBD1) | Length | |
e T R i s e S e e e + |
Fl ag | 0] Of Type 22 | |
R T e e o o i NI R
Sub- Type 0O | Sub- Sub- Type 0 |
B S e T T i I i S
Length of Type TO/T1l/ T2 |
T S L T h NN R
Identification(lD X) |
i e e R I NI R R T +
| system I D for nei ghbor 10.2.2.2]
(6 octets) +

I
I
I
Bt DI s s T I T i s sE e SDIE oE R Rkl sU |
I
I
I
I

Cont ai ner TLV
of type TBD1

—+— +— +— +— +

Metric (continue) |
R N SR
| sub- TLVs- | engt h|

Cont ai ner TLV

B S e T T i I i S |
sub- TLV K+1 | Pi ece 2 |

. . |

I

. T s

I
I
I
I
|
I
I
Val ue of |
I
I
|
I
I
I

: sub-TLV N : |
s o R e +

Figure 5: Exanpl e Encoding of Value Field > 255 Cctets

After receiving the container TLV with type T = 22 and the sane
identification filed(1D X), the node can glue the piece 1 and piece 2
directly accordingly to the F flag that indicate the first first

pi ece and ot her sequences pi ece.

Al ternatively, when a node has multiple Big-TLVs of type T=22, for
each Big-TLV of type T split into a sequence of pieces, the node
ori gi nates a sequence of container TLVs with type T and uni que
identification value for each sequence.

After receiving the container TLV with type T = 22, and different

sequence of container TLVs, the node can glue the piece 1 and piece 2
for each sequence through the sane identification val ue.
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The sliced container TLVs of one Big-TLV SHOULD be encapsul at ed
within one LSP if all the lengths of the container TLV can fit into
one LSP. If such condition can't be nmet, these sliced container TLVs
can be put into different LSPs.

If the container TLVs of one Big-TLV locate in different LSPs, the
receiver SHOULD wait until it receives all these updated LSPs, then
begi n the concatenating process and SPF cal cul ation. Such process is
simlar as the general incremental updates of LSPs.

5. Big-TLV Capability

A new sub-TLV, called Big-TLV Capability sub-TLV, is defined in the
Router Capability TLV [RFC7981]. A node advertising this sub-TLV

i ndi cates that the node supports the Big-TLV. The format of the sub-
TLV is shown in Figure 6

0 1 2 3
01234567890123456789012345678901
B R s i T Tk ST B R R S TR S S e i e i i
| Type (TBD2) | Length (1) | Fl ags |
R i i I e e S s sl o ot ST N S S S R R S SR

Fi gure 6: Big-TLV Capability sub-TLV

Type (TBD2) field: 1 octet. The type of the Big-TLV Capability sub-
TLV, its value is assigned by | ANA

Length field: 1 octet. Its value is 1.
Flags field: 1 octet. The field of flags. No flag is defined now

A node supporting the Big-TLV MJST advertise this sub-TLV in a Router
Capabi lity TLW.

6. Increnental Depl oynent

For a network using IS-1S, users can deploy the extension for Big-TLV
in a part of the network step by step. The network has sonme nodes
supporting the extension (or say new nodes for short) and the other
nodes not supporting the extension (or say old nodes for short)
before the extension is deployed in the entire network.

The pieces of the Big-TLV, advertised in the Container TLVs, will
only be understood by the new nodes and will be ignored by the old
nodes. The originator of the Big-TLV MUST consi der the above
properties when splitting the Big-TLV into nultiple pieces.
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If all the nodes need to have the sane new information for using the
new i nformati on, every node needs to check if all the nodes support
the Big-TLV capability which is distributed by the nodes supporting
it. If all the nodes support it, every node uses the new

i nformation.

If it is not required that all the nodes must have the same new
informati on for using the new information, the nodes supporting the
Bi g- TLV capability can use the new i nformati on, the nodes not
supporting the Big-TLV capability ignore the new information

7. Security Considerations

The nechani sm described in this docunment does not raise any new
security issues for the IS-1S protocols.

8. Acknow edgenent
TBD
9. | ANA Consi derations

I ANA is requested to nake a new allocation in the "I S-1S TLV
Codepoi nt Regi stry" under the registry nane "I S-1S TLV Codepoi nts" as

fol | ows:
B ety Lty Ll ety s pemnly el sl peme el
|  Type | Nare | ITTH] LSP | SNP |Purge | reference
B s pees el e ool e pe el oo e pe e =g pu et~ oo e e e
| TBD1 | Container| Y | Y | N | N |This docunment |
I R i +----- +----- +----- +------ I i I +

I ANA is requested to nmake a new al l ocation under the registry nane
"I'S-1S Sub-TLVs for |S-1S Router CAPABILITY TLV' as foll ows:

[ bl e b ool el ool S oo ool o es e e
| Val ue | Description |1IH LSP | SNP| Purge| reference

B el ettty el Sty i pepe il sl feme el
| TBD2 |Big-TLV Capability] N| Y | N| N |This docunent |
+------ R I I I I I I +

10. Ref er ences

10.1. Normative References

Wang, et al. Expi res 8 January 2026 [ Page 11]



I nternet-Draft IS 1S big TLV July 2025
[1S0L0589] 1SO "Information technology -- Tel ecomruni cati ons and
i nformati on exchange between systens -- Internedi ate

Systemto Internediate Systemintra-domain routing

i nformati on exchange protocol for use in conjunction with
the protocol for providing the connectionl ess-node network
service (1SO 8473)", 1SQ |1EC 10589: 2002, Second Edition,

November 2002.

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate

Requi renment Level s", BCP 14, RFC 2119,
DO 10. 17487/ RFC2119, March 1997,
<https://ww. rfc-editor.org/info/rfc2119>.

[ RFC7981] G nsberg, L., Previdi, S., and M Chen, "IS- 1S Extensions

for Advertising Router Information”, RFC 7981,

DO 10. 17487/ RFC7981, Cctober 2016,
<https://www. rfc-editor.org/info/rfc7981>.

[ RFC8174] Leiba, B., "Anmbiguity of Uppercase vs Lowercase in RFC
2119 Key Words", BCP 14, RFC 8174, DO 10.17487/ RFC8174,
May 2017, <https://ww.rfc-editor.org/info/rfc8174>.

10.2. Informmtive References

[ RFC7356] G nsberg, L., Previdi, S., and Y. Yang, "IS- 1S Flooding

Scope Link State PDUs (LSPs)", RFC 7356,
DA 10.17487/ RFC7356, Septenber 2014,
<https://ww.rfc-editor.org/info/rfc7356>.

Aut hors’ Addr esses

Ai jun Wang

Chi na Tel ecom

Beigijia Town, Changping District
Bei jing

102209

Chi na

Emai | : wangaj 3@hi nat el ecom cn

Huai no Chen

I ndi vi dual

Bost on, NA,

United States of Anerica
Emai | : hchen.ietf@mail.com

Wang, et al. Expi res 8 January 2026

[ Page 12]



I nternet-Draft IS 1S big TLV July 2025

Ji e Dong

Huawei Technol ogi es

Bei j i ng

Chi na

Enmai | : jie.dong@uawei.com

Changwang

New H3C Technol ogi es

Chi na

Enmai | : |inchangwang. 04414@3c. com

Gyan S. Mshra

Veri zon

13101 Col unbi a Pi ke

Silver Spring, MD 20904
United States of America
Phone: 301 502- 1347

Emai | : hayabusagsm@mai | . com

Wang, et al. Expi res 8 January 2026 [ Page 13]



