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Abst ract

Thi s docunent extends ISIS and OSPF, allowi ng a network device to
advertise the rel ati onship between a physical interface and its sub-
interfaces. This extension enables the |inks based on sub-interfaces
to participate in the alternative paths for |oad balancing in SRv6 BE
bandwi dt h pol | i ng.
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1. Introduction

The SRv6 BE bandwi dt h pooling technol ogy enabl es network devices to
detect |ink bandwi dth and bandwi dth usage in real tine, thereby

qui ckly identifying faults and congestion, and autonmatically
calculating available alternative paths to | oad bal ance traffic.

This function relies on network devices advertising their interface
bandwi dt h and bandwi dth usage information to external systens. There
are several RFCs defining howto advertise the maxi num bandw dth and
utilized bandwidth of a link by | GP.

[ RFC5305] describes extensions to Internediate Systemto Internediate
System (1S-1S) protocol to support Traffic Engineering(TE). It
defines the Maxi mum Li nk Bandwi dth sub-TLV used to describe the

maxi mum bandwi dth of a |ink between two directly connected IS 1S

nei ghbors.

[ RFC8750] further extends [RFC5305], and defines the Unidirectional
Utilized Bandwi dth Sub-TLV to describe the bandwi dth utilization
between two directly connected |1S-1S nei ghbors.

[ RFC5305] describes extensions to OSPF protocol to support Traffic
Engi neering(TE). It defines the Maxi mum Li nk Bandw dth sub-TLV in
the Link TLV used to describe the maxi mum bandwi dth of a |ink between
two directly connected OSPF nei ghbors

[ RFC7471] further extends [ RFC5305], and defines the Unidirectional

Utilized Bandwi dth Sub-TLV to describe the bandwidth utilization
between two directly connected OSPF nei ghbors.
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However, these layer 3 protocols, such as 1S-1S and OSPF, often

est abli sh nei ghbor relationships through sub-interfaces. Wen two
directly connected I S-1S neighbors are established based on the sub-
interface, then the Maxi mum Li nk Bandw dth and Uni directiona
Utilized Bandwi dth of the sub-interfaces are the sane as their parent
physical interface, since the sub-interfaces don’'t have independent
bandwi dt h and bandwi dth utilization information.

The renote devices don’t know the rel ationship between the sub-
interfaces and their parent physical interface. Therefore, the
renot e devices don’t know the maxi mum |ink bandw dth and
unidirectional utilized bandwidth information is shared anpong all the
sub-interfaces of a specific physical interface. This makes a renote
link based on sub-interfaces difficult to participate in traffic | oad
bal ancing as an alternative forwardi ng path.

Thi s docunent extends ISIS and OSPF, allow ng a network device to
advertise the rel ationship between a physical interface and its sub-
interfaces. This extension enables the |inks based on sub-interfaces
to participate in the alternative paths for |oad balancing in SRv6 BE
bandwi dt h pol I i ng.

1.1. Requirenents Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in
BCP 14 [ RFC2119] [ RFCB174] when, and only when, they appear in all
capitals, as shown here

1.2. Termi nol ogy
2. |SIS extensions

There are two extension options to advertise the relationship between
a physical interface and its sub-interfaces.

2.1. Physical Local Link Relationship Information TLV

Thi s extension option defines a newtop |evel TLV naned Physica

Local Link Relationship Information TLV. This TLV describes the

rel ati onship between a physical interface and its sub-interfaces, and
t he physi cal bandwi dth and bandw dth utilization information of the
physical interface. The physical bandw dth and bandwi dth utilization
information is shared for all the sub-interfaces.

The format of Interface Relationship TLV is shown as foll ows:
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type | Lengt h |

e L i i i e th o i R S
| L3 Nei ghbor System | D + pseudonode |D |
i e e R e s o i R T i i o S N B T
| L3 Nei ghbor System I D + pseudonode |ID | Fl ags |
B i s T T i i o S o T Ji I
/ Link Local /Renote ldentifiers sub-TLV /
i s T S i i T S A b e ok
| Inter-Length | Inter-Nunber |

i e e e s i i S e i ol S N N B S
/ Sub-Interface Menber Link Local ldentifiers (variable) /
B i s T T i i o S o T Ji I
/ Sub-TLVs (vari abl e) /
i s S S S e i e ah ik i S SR S S S

Figure 1: Format of physical local link relationship informtion TLV
wher e:

Type: TBDl1l, to be all ocated by the | ANA

Length: the size of the value field in octets.

L3 Nei ghbor System I D + pseudonode ID: 7-octet length, indicates a
nei ghbor node ;

Flags: 8-bit length, currently not defined, reserved for future.

Li nk Local /Renote Identifiers sub-TLV: as defined in [RFC5307], it is
used to identify the physical interface.

Inter-Lengh: 1-octet length, indicates the length of the follow ng
fields, including Sub-Interface Menmber Link Local ldentifiers and
I nter-Nunber.

Inter-Nunber: 1-octet length, indicates the nunber of the sub-
interfaces.

Sub-Interface Member Link Local ldentifiers: 4 * Inter-Nunber |ength,
includes one or nore link local identifiers for sub-interfaces.

Sub- TLVs: vari able |l ength, the Maximum Li nk Bandwi dt h Sub- TLV

[ RFC5305] and Unidirectional Utilized Bandw dth Sub-TLV [ RFC8570]
SHOULD be included in this TLW.
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2.2. Physical Local Link Information sub-TLV

Thi s extension option defines a new type of sub-TLV named Physi cal
Local Link Information sub-TLV. It describes the identifier,
physi cal bandwi dth, and bandwi dth utilization information of the
Physi cal interface of a link.

It can be included in the TLVs 22 (Extended IS Reachability TLV) and
222 (Extended IS Reachability TLV).

The format of the Physical Local Link Information sub-TLV is shown as
fol | ows:

0 1 2 3
01234567890123456789012345678901
B T S i T s i i e e SEI S
| Type | Length | Fl ags |
R R i i i T e i ik S i R o ks
| Physi cal Local Link ldentifier |
B i aT T e e o S o S S S I T et sl o ST S S S S S S

/ Sub- TLVs (vari abl e) /
I i S T i i S e e S i e o
Figure 2: Format of physical local link information sub-TLV
wher e:
Type: TBD1l, to be all ocated by the | ANA
Length: the size of the value field in octets.

Flags: 8-bit length, currently not defined, reserved for future.

Physi cal Local Link Identifier: 4-octet length, the identifier of the
| ocal physical interface.

Sub- TLVs: variable |l ength, the Maxi mum Li nk Bandwi dt h Sub- TLV
[ RFC5305] and Unidirectional Utilized Bandwi dth Sub- TLV [ RFC8570]
SHOULD be included in this TLW.

3. OSPF extensions

TBD
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4.

Use cases

As shown in the followi ng figure, there are four nodes A, B, C, and D
on the network. There are two |inks between node D and node C. |S-
I' S nei ghbor relationships are established between sub-interfaces dil
and d2 of node D and sub-interfaces cl1 and c2 of node C. Sub-
interfaces d1 and d2 correspond to the sane physical interface d, and
sub-interfaces cl1 and c2 correspond to the sane physical interface c.
The physical bandwidth of the Iink between A and Bis 100 Ghit/s, and
70 Ghit/s is used. The physical bandw dth of the link between C and
Dis 50 Ghit/s, and 20 Ghit/s is used.

+----- + 70/ 100G +----- + +----- +
| A e = B | c |
+----- + +----- + +----- +
| cl || c2
| R + dil 20/ 50G | ]
g | D | ey o
+----- + d2

Figure 3: An exanple for using the Sub-interface Link as Traffic
Optim zation Path

After the link state synchronization, node A receives and parses the
rel ated TLVs, and establishes the follow ng mappi ng between the
physi cal interface and sub-interfaces:

* Node D

- Physical interface d

0 Bandwidth attributes of interface d (physical bandw dth and
bandwi dth utilization ratio)

0 sub-interface dil
0 sub-interface d2
*  Node C
- Physical interface c

0 Bandwidth attributes of interface ¢ (physical bandwi dth and
bandwi dth utilization ratio)

0 sub-interface cl

0 sub-interface c2
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7.

7.

Assume that node A is the source node and node Cis the destination
node, the traffic rate is 60CGit/s. |In normal cases, the primary
path is A->B->C. Node A calculates an alternative path A->D >C for
node C, where two |inks are established between node D and node C
through two sub-interfaces.

Node A perceives that there is a congestion on the path A->B->C, it
decides to use the alternative paths for | oad bal anci ng.

Based on the above established mapping rel ati onship, node A knows
that the two |inks corresponds to one physical interface, then uses
them as a single |oad balancing link. Then node A wll allocate
30Ghit/s on each path.

However, if node A does not know the mapping relationship, it wll
consi der A->D->C as two i ndependent paths, allocating 20Ghit/s on
each path. This result in the traffic on the physical interfaces d

exceeds its maxi mum bandwi dth, therefore a | arge nunber of packets
will be |ost.

I ANA Consi derati ons
TBD
Security Considerations
TBD
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