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Abst ract

Thi s docunent introduces Power Groups. A Power Goup is a

hi erarchi cal abstraction of power consuned by hardware conponents.
In 1S1S, interfaces can reference the Power Group to which they
bel ong. Therefore, Power G oups provide a nethod of organizing
interfaces into groups by power characteristics.

The TE path pl acenent al gorithm can use Power G oup memnbership
information to inplenent TE policy. Power Goup information is
particularly useful when inplenenting TE policies that support power-
savings and sustainability.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction

Thi s docunent introduces Power Groups. A Power Goup is a

hi erarchi cal abstraction of power consuned by hardware conponents.
In 1S1S, interfaces can reference the Power G oup to which they
bel ong. Therefore, Power G oups provide a nethod of organizing
interfaces into groups by power characteristics.

The TE path pl acenent al gorithm can use Power G oup menbership
information to inplenent TE policy. Power Goup information is
particul arly useful when inplenenting TE policies that support power-
savings and sustainability.
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2.

3.

Conventions and Definitions

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
BCP14 [ RFC2119] [ RFC8174] when, and only when, they appear in all
capitals, as shown here.

Exampl e Architecture

K o e e e e e e e e - - *
| LC1 |
| 100 watts |
K e e e e e e e o e *
/ \
I I
K e e e e e e e e - - * K e e e e e e e e - - *
| FE1 | | FE2 |
| 300 watts | | 300 watts |
K e e e e e e e e e - * K e e e e e e e e e - *
/ \ / \
/ \ / \
K e e e e e e - - - * K e e e e e e - - - * K e e e e e e - - - * K e e e e e e - - - *
| 1 NTCOWPL | | 1 NTCOWP2 | | 1 NTCOWP3 | | 1 NTCOWPA |
| 15 watts | | 20 watts | | 15 watts | | 20 watts |
| 400 Gops | | 800 Gops | | 400 Gops | | 800 Gops |
| (optics | | (no I | (optics | | (no I
| included)] | optics) | | included)] | optics) |
K e e e e e e - - - * K e e e e e e - - - * K e e e e e e - - - * K e e e e e e - - - *
/ \ | / \ |
/ \ | / \ |
I NT1 I NT2 I NT3 | NT4 I NTS I NT6
0 watts 0 watts 5 watts 0 watts 0 watts 5 watts

No optics No optics Optics No optics No optics Optics
Line Card 1 (LCl) consumes 100 watts
Figure 1: Line Card 1

Figure 1 depicts a line card (LCl). LCl contains two forwarding
engi nes (FEl and FE2) and four interface conpl exes (I NTCOWP1 through
I NTCOWP4). | NTCOWP1 supports in two interfaces (INT1 and | NT2).

Li kewi se, I NTCOMP3 supports in two interfaces (INT4 and | NT5).

I NTCOVP2 and | NTCOWP4 support one interface each (1 NT3 and | NT6).
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An interface conpl ex includes PHY, MAC, encryption, gearbox, and
other related circuitry. |NITCOW1l and | NTCOW3 al so contain optics.
I NTCOVP2 and | NTCOWP4 do not contain optics. Therefore, the
interfaces that they support have their own optics.

| NTCOWP1 and | NTCOWP3 provi de 400 Gbhps of forwarding capacity each,
whi |l e 1 NCOWP2 and | NTCOW4 provi de 800 Gbhps of forwarding capacity
each.

Each hardware conponent consunes power. LCl1 consunmes 100 watts while
FE1 and FE2 consume 300 watts each. |NTCOW1l and | NTCOMP3 consune 15
watts each, while I NTCOMP2 and | NTCOW4 consune 20 watts each. | NT3
and I NT6 contain optics that consume 5 watts each. |INT1, INT2, |INT4
and I NT5 do not do separate optics. Therefore, they do not consume
power beyond what is consumed by the conpl ex.

I NT1 and | NT2 depend upon I NTCOWP1l. |If INTCOWPL fails, so do INT1
and | NT2. Likew se, INT3 depends upon INTCOWP2. If INTCOWP2 fails,
so does | NT3.

| NTCOVP1 and | NTCOWP2 depend on FE1. If FE1 fails, so do | NTCOWPL,
I NTCOVP2, | NT1, INT2, and INT3. Likew se, |NTCOWP3 and | NTCOVWP4
depend on FE2. |If FE2 fails, so do | NTCOWP3, | NTCOWP4, |NT4, |NT5,
and | NT6.

FE1 and FE2 depend on LCl. |If LCl1 fails, so do all of the forwarding
engi nes, interface conplexes, and interfaces in the diagram

4. Power G oups

A Power Group is a hierarchical abstraction of power consuned by

har dwar e components. Each Power G oup, except for the one at the top
of the hierarchy, has exactly one parent. The Power G oup at the top
of the hierarchy does not have a parent. Many Power G oups can have
the sane parent.

Each Power G oup has one or nore components and each conponent
consunmes power. The power consunmed by a Power Group is equal to the
sum of the power consuned by each of its conponents. The power
consuned by a Power G oup does not include the power consuned by its
ancestors or by its children.

The parent-child relationship reflects dependency. One Power G oup

is the child of another if any one of the child conponents depends
upon any one of the parent components.
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A network device’'s power consunption characteristics can be descri bed
by any nunber of equival ent Power G oup hierarchies. The paragraphs
bel ow demonstrate how two equi val ent Power G oup hierarchies can
descri be the power consunption characteristics of the Iine card in

Fi gure 1.

[ oo s s s s
| Identifier | Parent | Power Consunption | Hardware Conponents |
[ S s e e s el s s e ety
| 1 | None | 100 watts | LC1 |
I F-------- I i I I R I i I I +
| 2 | 1 | 300 watts | FE1 |
I I I I I R I I R +
| 3 | 1 | 300 watts | FE2 |
R I +---- - - - I I I R B +
| 4 | 2 | 15 watts | 1 NTCOVPL |
I F-------- I i I I R I i I I +
| 5 | 2 | 20 watts | | NTCOVP2 |
I I I I I R I I R +
| 6 | 3 | 15 watts | 1 NTCOVP3 |
R I +---- - - - I I I R B +
| 7 | 3 | 20 watts | 1 NTCOWP4 |
I F-------- I i I I R I i I I +
| 8 | 5 | 5 watts | I'NT3 |
I I I I I R I I R +
| 9 | 7 | 5 watts | INT6 |
R I +---- - - - I I I R B +

Table 1. A G anular Power G oup Hierarchy

Table 1 describes the power consunption characteristics of the line
card in Figure 1 using a granular Power G oup hierarchy. W call it
granul ar because each Power G oup contains only one conponent. The
power consuned by each Power Group is equal to the power consuned by
its component.

In Table 1, Power Group 7 is the child of Power G oup 3 because

| NTCOWP4 depends upon FE2. Likew se, Power G oup 3 is the child of
Power Group 1 because FE2 depends on LCl. Furthernore, Power G oup 8
is the child of Power Group 5 because | NT3 depends upon | NCOVP2.

Li kewi se, Power Group 9 is the child of Power G oup 7 because | NT6
depends on | NTCOWP4.
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[ oo s s s s
| Identifier | Parent | Power Consunption | Hardware Conponents |
[ S s e e s el s s e ety
| 1 | None | 700 watts | LCl, FEl1, FE2 |
I F-------- I i I I R I i I I +
| 2 | 1 | 15 watts | | NTCOVP1 |
I I I I I R I I R +
| 3 | 1 | 20 watts | 1 NTCOVP2 |
R I +---- - - - I I I R B +
| 4 | 1 | 15 watts | 1 NTCOVP3 |
I F-------- I i I I R I i I I +
| 5 | 1 | 20 watts | | NTCOWP4 |
I I I I I R I I R +
| 6 | 1 | 5 watts | INT3 |
R I +---- - - - I I I R B +
| 7 | 1 | 5 watts | INT6 |
I F-------- I i I I R I i I I +

Tabl e 2: A Less Granul ar Power G oup Hierarchy

Tabl e 2 describes the power consunption characteristics of the line
card in Figure 1 using a |less granular Power G oup hierarchy. W
call it less granular because Power Group 1 contains three conponents
(LCl, FEl and FE2). Its power consunption is equal to the sum of the
power consuned by LCl, FE1 and FE2 (i.e., 700 watts).

Power Group 2 and Power G oup 3 are children of Power G oup 1 because
| NTCOWP1 and | NTCOWP2 depend on FE1l. Likew se, Power G oup 4 and
Power Group 5 are children of Power G oup 1 because | NTCOWP3 and

| NTCOVWP4 depend on FE2. Finally, Power Goup 5 and Power Goup 7 are
children of Power Group 1 because |INT3 and | NT6 depend on | NCOVMP2 and
| NCOWP4. .

Section 6 describes how a network device's power-save capability
det ermi nes which of the equival ent Power Group hierarchies it should
adverti se.

Section 7.3.2 describes how IS 1S advertises Power G oup information.
5. Interfaces and Power G oups

An interface is not part of a Power Group, even if it contains optics

and consunmes power. However, an interface can reference a Power

G oup. Wiuen it references a Power G oup, it MIST reference the Power

G oup that contains the interface conplex that supports it. See
Section 7.3.1.
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7

7

Theref ore, Power G oups can be used to associate interfaces that
depend on a conmon set of hardware conponents and have common power
consunption characteristics.

A Link Aggregation Goup (LAG interface requires support from
multiple interface conplexes. Therefore a LAG interface references
every Power Group that contains an interface conplex that supports
it.

Section 7.3.2 describes how an interface can advertise the power that
it consumes.

Power - Save Capability and Power Group Hierarchies

A network device SHOULD advertise the |east granul ar Power G oup
hi erarchy that can exercise its conpl ete power-savings capability.

Assume that a network contains line cards that are power-save
capable. Those line cards contain forwardi ng engi nes and interface
compl exes that are al so power-save capable. This neans that the line
cards, forwarding engines and interface conpl exes can be powered on
and of f independently of the chassis.

In order to exercise its conpl ete power savings capability,
information regarding line card, forwarding engine and interface
compl ex dependencies is required. Therefore, the line card nust
advertise the granul ar Power G oup hierarchy in Table 1.

Now assune that another network contains |line cards that are power-
save capable. Those line cards contain interface conplexes that are
al so power-save capable. However, the forwardi ng engi nes are not
power - save capabl e.

In order to exercise its conplete power savings capability,
informati on regarding line card, and interface conpl ex dependenci es
is required. However, information regarding forwardi ng engine
dependencies is not required. Therefore, the Iine card could
advertise either the granular Power Group hierarchy in Table 1 or the
| ess granular Power G oup hierarchy in Table 2

Li nk State Dat abase El enments
1. The Power G oup TLV

The Power Group is a top level TLV that describes a Power G oup
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0 1 2 3
01234567890123456789012345678901

B i s T T i i o S o T Ji I

| Type | Length | Power Group ldentifier

i i i T i I S i e s o o i i
Power Group ldentifier (cont.)| Power

R et e s i o e s i i

Power (cont.) | Parent ldentifier
B i s T T i i o S o T Ji I
Parent ldentifier (cont.) | ¢ Reserved |
R i e I R S o o o ST R S R S e

Figure 2: Power G oup TLV
Wher e:
* Type: 1 octet, value TBD1
* Length: 1 octet, unsigned integer. Value 13.

* Power Goup ldentifier: 4 octets, selector. MJST NOT be equal to
0.

* Power: 4 octets, unsigned integer. The power consunmed by the
Power Group, in mlliwatts.

* Parent ldentifier: 4 octets, selector.

* C 1 bit. Indicates that every conponent in the Power Goup is
power - save capabl e.

* Reserved: 7 bits. MJST be set to 0 by the sender and MJUST be
i gnored by the receiver.

The Power Group ldentifier has node-local significance. |If the
Parent ldentifier is equal to O, the Power G oup has no parent (i.e.,
it is the root of a Power Goup hierarchy). Oherw se, the Parent
Identifier MJUST NOT be set to O.

7.2. The Sl eeping Adjacency TLV
The Sl eeping Adjacency TLV is a top level TLV. |If an adjacency is in
the power-sleep node, the TLVs that represent it appear only in the
Sl eepi ng Adj acency TLV. They do not al so appear as top-level TLVs.

The Sl eepi ng Adj acency TLV can include TLVs 22, 23, 141, 222 and 223.
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type | Length | Sl eepi ng Adj acenci es

R T i i e R e e e s i i

~~

Figure 3: Sleeping Adjacencies TLV

Wher e:

*

7.3.

7. 3.

Bart h,

1.

Type: 1 octet, value TBD2

Length: 1 octet, unsigned integer. The length of the TLV,
measured in octets, not including the type and length fields.

Sl eepi ng Adj acencies: A list of adjacency TLVs of type 22, 23,
141, 222 and 223. These TLVs represent adjacencies that are in
the power-sl eep node.

Interface Extensions

The Power Group Member Sub-TLV

This sub-TLV is found in TLVs for advertising nei ghbor information.

This sub-TLV advertises a Power G oup to which the interface bel ongs.
Because a LAG interface can belong to many Power G oups, many
i nstances of this sub-TLV may be adverti sed.

+OoR
—+ R
+ow

4 567 9 4 5 1234567829 1
B R +- +- T eI

+

2

23 7890

+ - -t R R

ype ength Power Group ldentifier
T T e T i T e S e e T Ch o E
Power Group ldentifier (cont.)|

i It S i R i SIE TR TR e

=+ w
— +

- + O

0
012
+- 4= +-
I

+-

Figure 4. Power G oup Menmber Sub-TLV

Wher e:

*

*

Type: 1 octet, value TBD3

Length: 1 octet, unsigned integer. Value 4,
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* Power Goup ldentifier: 4 octets, selector.

7.3.2. The Interface Power Sub-TLV

ust 2025

This sub-TLV is found in TLVs for advertising nei ghbor information.

Thi s sub-TLV advertises the power consumed by an interface.
dynani ¢ val ue m ght cause unnecessary churn in the Link State
Dat abase (LSDB), so a static val ue should be used.

Power (cont.) |
R T i i e R e e e s i i

Figure 5: Interface Power Sub-TLV
Wher e:
* Type: 1 octet, value TBD
* Length: 1 octet, unsigned integer. Value 4

* Power: 4 octets, unsigned integer. The power consumed by
interface, in milliwatts.

7.3.3. Unidirectional Sleeping Bandwi dth Sub-TLV

A

0 1 2 3
01234567890123456789012345678901
T e L o o o e i i s it NN R SR S B S
| Type | Lengt h | Power

B i s T T i i o S o T Ji I

t he

This sub-TLV is found in TLVs for advertising nei ghbor information.

Thi s sub-TLV advertises the sl eeping bandw dth between two di
connected | S-1S neighbors. The sl eeping bandw dth advertised
sub- TLV MJST be the sl eeping bandwi dth fromthe systemorigin
the Link State Advertisenent (LSA) to its neighbor.

0 1 2

012345678901234567890123456738
T
| Type | Length | Sl eepi ng Bandwi dt h
T T S S S e T S S s S S S S L ok

Sl eepi ng Bandwi dt h |
B il s S S S S I S i

Figure 6: Unidirectional Sleeping Bandw dth Sub-TLV

Barth, et al. Expires 7 February 2026 [

rectly
by this
ating

Page 10]



I nternet-Draft I1S-1S PG August 2025

Wher e:
* Type: 1 octet, value TBD5
* Length: 1 octet, unsigned integer. Value 4.

* Sl eeping Bandwi dth: 4 octets, |EEE floating-point format measured
in bytes per second.

The Sl eeping bandwidth field carries the sleeping bandwidth on a
Iink, forwardi ng adjacency [ RFC4206], or bundled Iink. For a link or
forwardi ng adj acency, sleeping bandwidth is defined as the maxi mum
bandwi dt h [ RFC5305] m nus the bandwi dth currently allocated to RSVP-
TE | abel switched paths that was transitioned to power-sleep. For a
bundl ed 1ink, sleeping bandwidth is defined to be the sumof the
conmponent |ink sl eeping bandw dt hs.

7.3.4. The Power-Sleep Capable Bit

This is a bit in the Link Attribute Sub-TLV (19). Presence of this
bit indicates that the Iink nmay be put into power-sleep node. The
position of this bit is TBD5.

8. Operational Considerations

Net wor k operators nust exercise care when configuring interfaces to
be power-sl eep capabl e.

The TE path placenent al gorithm can use Power G oups to inplenent TE
policies that support power-savings. |In this case, the path

pl acenent algorithmidentifies a Power Goup in which all interfaces
are power-sleep capable. It then diverts traffic fromthose
interfaces. Wen traffic has been diverted, power can be renopved
fromevery hardware conponent in the Power G oup

Renovi ng power fromthose conponents may cause the network to be
insufficiently redundant. The subsequent failure of a single Iink
may bi sect the network.

Therefore, network operators nmust configure selected interfaces so
that they are not power-sleep capable and will never be powered down.

9. Security Considerations

TBD
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10. | ANA Consi der ati ons

IANA is requested to add the following entries to the IS-1S Top-Level
TLV Codepoints registry (https://ww.iana.org/assignnments/isis-tlv-
codepoi nts/isis-tlv-codepoints. xhtmn #t|v-codepoi nts):

[ bl s oo ey e s pee g S peje s pul s fumsjespu g pun g Cjem e pujes e pep e o}
| Value | Name | I'"H] LSP| SNP | Purge | MP | Status |
| | | | | | | | Reference |
[ el ety gl ettty L, el ity e ety o
| TBDL | Power Goup| N | Y | N | N | N | This |
I I I I I I I | document |
+----- - I i +----- +----- +----- +----- - I I +
| TBD2 | Sl eeping | N | Y | N | N | N | This |
| | Adjacencies | | | | | | document |
+------- i i +----- +----- +----- +------- e I +

Table 3: 1S 1S Top-Level TLV Codepoints

I ANA is also requested to add the following entries to the IS-1S Sub-
TLVs for TLVs Advertising Nei ghbor Information registry

(https://ww. iana. org/assi gnnents/isis-tlv-codepoints/isis-tlv-
codepoi nts. xht m #i si s-t| v-codepoi nt s-adverti si ng- nei ghbor -

i nformation):

[ ool oo b el el el e pe el e oot e fo el ol oo fo e fosfe e pe s -}
| Type | Description | 22] 23] 25 | 141] 222] 223 | MP| Reference |
[ b bet Cj b e pes e p ety Sl S b S Sjepet b St Cpmjejp o p gt o}
| TBD3 | Power G oup [YIY ] Y(s) |Y |Y | Y |N]| This |
| | Merber | | | | | | docunment |
Fommmm o e e e e R gy g Fomte e e e o +
| TBD4 | Interface [Y]Y ] Y(s) |[Y |Y | Y |N]| This |
| | Power I | | | | | document |
[ oo - - B i B g e +
| TBD5 | Unidirectional |Y |Y | Y(s) |Y |Y | Y |N]| This |
| | Sl eeping | | | | | | docunment |
I | Bandwith [ I I I [ I
F-- - - - S R B S B +

Table 4: 1S 1S Sub-TLVs for TLVs Advertising Nei ghbor |nfornmation

I ANA is also requested to add the following entry to the IS 1S
Nei ghbor Link-Attribute Bit Values registry

(https://ww i ana. org/ assi gnnents/isis-tlv-codepoints/isis-tlv-
codepoi nts. xht m #i si s-tl v-codepoi nt s-190f 22) :
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[ ool e e el s ey )
| Value | Name | L2BM | Reference |
[ b fumnl fums s s s s ey el s e pe sy o}
| TBD5 | Power-Sleep Capable | N | This docunent |
oo - e Fom e +
Table 5: 1S 1S Neighbor Link-Attribute Bit Val ues
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