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Abst ract

Network slicing provides the ability to partition a physical network
into multiple isolated | ogical networks of varying sizes, structures,
and functions so that each slice can be dedicated to specific
services or custoners. A Network Resource Partition (NRP) is a
collection of resources in the underlay network. Each NRP is used as
the underl ay network construct to support one or a group of |ETF
network slice services. This docunent describes an | GP nechani sm
that is used to advertise a large nunber of NRPs into a smaller
nunber of NRP groups.
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1.

I nt roducti on

Network slicing provides the ability to partition a physical network
into multiple isolated | ogical networks of varying sizes, structures,
and functions so that each slice can be dedicated to specific
services or customers. [I-D.ietf-teas-ietf-network-slices] defines
the term "I ETF Network Slice" and establishes the general principles
of network slicing in the | ETF context. A Network Resource Partition
(NRP) is a collection of resources in the underlay network. Each NRP
is used as the underlay network construct to support one or a group
of I ETF network slice services.

To allow the network controller and network nodes to perform NRP-
specific explicit path conputation or shortest path conputation, the
group of resource-aware SIDs all ocated by network nodes to each NRP
and the associ ated topol ogy and resource attributes need to be
distributed using the control plane. [I-D.ietf-teas-nrp-scalability]
anal yzes the scalability requirenents and the control plane and data
pl ane scal ability considerations of NRP. In order to support a
relatively large nunmber of NRPs in the network, one proposed
approach is to separate the topol ogy and resource attributes of the
NRP in control plane, so that the advertisenment and processi ng of
each type of attribute could be decoupled. Miltiple NRPs may shared
the sane topol ogy, and multiple NRPs nay share the same set of
networ k resources on sone network segnments, while the difference in
either the topol ogy or resource attributes nakes themdifferent

NRPs. This allows flexible conbination of network topol ogy and
network resource attributes to build a | arge nunber of NRPs with a
relatively small nunber of |ogical topol ogies.

When the |1 GP protocol advertises a |arge anpbunt of NRPs, there will
be some problenms. Please refer to chapter 2 for a detail ed
descri ption.

1.1. Requirenents Language

The key words "MJST", "MJST NOT", "REQU 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
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2. Mtivation
2.1. Performance of NRP group distribution

When controller distribute NRPs to each device on the mddle path,
whi ch occupi es resources. Wen there are a | arge nunber of NRPs, the
process of resource occupation on the device takes too |ong.

To address this issue, the preenption nmethod is used. The slice
configuration is pre-configured on the devices in the mddle path,
and the devices can prepare resources in advance w thout actually
occupying them Only when the slice traffic actually passes through
these devices will they actually occupy the correspondi ng bandw dth
resources. This approach can effectively avoid the probl em of
excessi ve resource occupation tinme, and i nprove network performance
and efficiency.

When the controller selects the required bandw dth resources based
on user information, it then sends a forwarding policy to the
headend. This policy is associated with the correspondi ng NRP and
gui des forwarding via Segnent-Routing Policy at the headend. Wen

i ntermedi ate devices performforwarding, they will actually consune
bandwi dt h resources based on the previously pre-configured NRP

i nformation.

Exanpl es related to pre-configuration are described in chapter 5.
2.2. 1 GP Announcenent efficiency

The | GP protocol needs to advertise the NRP joined on each
interface. When interfaces join a | arge anount of NRPs resources,
This will cause the I GP protocol to have overly | arge packets when
adverti sing adj acency status.

To solve this problem we can split multiple NRPs into a group and
all ocate themuniformy according to the group, called NRP G oup
When announcing via the I GP protocol, we only need to announce the
gl obal NRP groupi ng status. Wen announcing the NRP joined on the
interface, we only need to notify limted NRP group information

So we need to extend the I GP protocol to advertise the conposition
of the global NRP groups and which NRP group is added on which
interface. The specific extension can be referred to in Chapter 3
and Chapter 4.

Not e that BGP-LS advertisenent about global NRP Group TLV and NRP
Link Goup Info will be defined in a | ater docunent and i s not
covered in this docunent.
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3. Extend for I1S-1S
3.1. NRP Goup TLV

ISIS NRP Group TLV has the follow ng fornat:

0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type | Lengt h | FI ags |
e s o i o i il I S SN S
| G oup-1D |
i e e R e s o i e R S i s i o S N B T
| NRP Entries . . . |
B i s T T i i o S o T Ji I
Figure 1. NRP Group TLV
wher e:

Type: TBD, 1 octet.

Length: Single octet, The length value is variable.
Flags: 2 octets. No flags are currently defined
G oup-I1D: NRP Goup ID, 4octets.

NRP Entries: The NRP Entry Sub-TLV

NRP Entry Sub TLV:

+ OWw

5678901
i e s s
Fl ags
B i S S S i ol EIE S I R R R R alh it R R
BandW dt h I
T S T T i s st T S S S S S e et st st S SR SR SR SR S S S S i
NRP-1D List... |
S - - - - - - - - - - - - -+

4
-t - - - +
I ag I

+—+—+—+00
+
1

Figure 2: NRP Entry Sub TLV
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Type: TBD, 1 octet.

Length: Single octet, The length value is variable.

Flags: 2 octets. No flags are currently defined

BandWdth: 4 octets.

NRP-1D List: Each NRP-IDis 4 octets, and the list of NRP-1Ds is
referred to as NRP-I1D List.

3.2. NRP Link Goup Info Sub-TLV in NBR TLV
This sub-TLV is used to advertise NRP G oups associated with a
adj acency. Multiple NRP Goup Info sub-TLVs MAY be associated with
the sane adj acency.

The Link NRP Group Info sub-TLV has the follow ng format:

+ P
+OoR
+oN

4 5
+- +-

+ O w

789 6 789 1
. N T S

- + O

123 12345
- - - - B SR +
Lengt h FI ags |
e i e T ol ol R ST N S SR

NRP Group ID 1... |
B S S e i S S T A S S S S S S i S S
NRP Group ID 2... |
B S i i T S i ik it
NRP Group ID 3... |
B s e S o i T R S o ik i s S N N S

Figure 3: NRP Link Goup Info Sub TLV

-+ +

+—+—+—+—+00
+
1

Type: TBD, 1 octet.

Length: Single octet, The length value is variable.

Flags: 2 octets. No flags are currently defined

NRP Group ID List: Each NRP G oup IDis 4 octets, and the |ist
of NRP G oup IDs is referred to as NRP-G oup-I1D List.

3.3. NRP Group Ofset for SRv6 END. X

The SRv6 END. X for NRP G oup Offset TLV has the followi ng format:
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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 | FI ags | Al gorithm |
e L o i T e ok o i RSN S
| NRP G oup-I1D |
i e e R i s o i e e e T i s i o S N B S
| Wi ght | Endpoi nt Behavi or

B i s T T i i o S o T Ji I
| SID (128 bits) . . . |
e L o i T ks ki R S S
| SID (cont . . .) |
i e e i e R el Sl s S SR TR RN R SR R S
| SID (cont . . .) |
B i s T T i i o S o T Ji I
| SID (cont . . .) |
e L i e e e  h h o i R SR S
| Sub-sub-tlv-1Ien]| Sub-sub-TLVs (variable) . . . |
i e e R e s o e O i i i o I N S T

Figure 4: NRP Group offset for SRv6 END. X TLV
o Type: TBD.

o Length: variable.

o Flags: 1 octet, as defined in [ RFC9352].

o0 Algorithm 1 octet, as defined in [ RFC9352].

0 NRP G oup-ID: NRP Goup ID, 4octets.

o Weight: 1 octet, as defined in [ RFC9352].

0 Endpoint Behavior: as defined in [ RFC9352].

o SID: 16 octets. as defined in [RFC9352]..

0 Sub-sub-TLV-length: 1 octet, as defined in [ RFC9352]..

0 Optional Sub-sub-TLVs: Supported sub-sub-TLVs are specified, as
defined in [ RFC9352].
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3.4. NRP Goup Ofset for SRv6 END. X for SRv6 LAN END. X

The SRv6 LAN END. X for NRP Group Ofset TLV has the foll ow ng
format:

1 3
B
Lengt

+4>
+cn
—+o
+ ~

ength
I S i it HIE RIE R TR e |
| Nei ghbor System I D (ID | ength octets) |
B S i ks e S S i i i S S S S e e e e
Fl ags | Algorithm | Wei ght |
B i s i I T s s I S i 2 ok
NRP G oup-1D
B i e o i S S S S T N Rt o o i
Endpoi nt Behavi or |
T i i i R R e e i i S I i S e e s
128 bits) . . . |
R e i i R S i i T oI TR TR S S S S S S S e i 2

» |

+
on
T i it T e il i NIE R RIE R SR SR S SR S S el S
ont ) |
+++++++++++++++++++++++++++++

cont . . .) |
R i ol S e e it St o T e e S e ol sl ot S SR
b- sub- TLV- 1 en| Sub- sub-TLVs (variable) . . . |
e i i e e i e it i e S e ok ol ok it ST U S i R SR
Figure 5. NRP Group offset for SRv6 LAN END. X TLV

- - -
D (
- - -
D (
- - -
D (
- -+
D (
+

o Type: TBD.

o Length: variable.

o Nei ghbor SystemID: 1S-1S SystemID of length "ID Length", as
defined in [1S0OL0589].

o Flags: 1 octet, as defined in [ RFC9352].

o0 Algorithm 1 octet, as defined in [ RFC9352].

o Weight: 1 octet, as defined in [ RFC9352].

0 NRP G oup-ID: NRP Goup ID, 4octets.
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(]

Endpoi nt Behavior: as defined in [ RFC9352].
o SID: 16 octets. as defined in [RFC9352]..
0 Sub-sub-TLV-length: 1 octet, as defined in [ RFC9352]..

0 Optional Sub-sub-TLVs: Supported sub-sub-TLVs are specified, as
defined in [ RFC9352].

4., Extend for OSPF & OSPFv3

4.1. NRP G oup TLV

+ R
+ ok

+ N

+ W

+ &

1

+ o
+ o
+ ~
+ o
+ ON

12345
B T

+ O w

789 1 56789 1
B T S

9 23

- +- +- +-

Type Lengt

B i s i T Tt s sl It S ST S T S S S e S S

Fl ags | Reser ved |

B T i T o o o S e i i S S

G oup-1D |

B i i i i S i i i i S S

NRP Entries . . . |

B i s i T Tt s sl It S ST S T S S S e S S
Figure 6: NRP Group TLV

- + O
>+ b

+
I

+—+— +— +— + 00O

wher e:

Type: TBD, 2 octets.

Length: 2 octets, The length value is variable.

Flags: 2 octets. No flags are currently defined

Reserved: 2-octet field. It MJST be set to O on transni ssion and
MUST be ignored on receipt.

Goup-I1D: NRP Goup ID, 4octets.

NRP Entries: The NRP Entry Sub-TLV

The NRP Entry Sub TLV has the foll owing format:
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+ P
+ Or
+ oM

+ N

+ W

+ &

1

+ o
+ o
+ ~
+ 00
+ ow

12345 7 89 1 567829 1
T S S e e i e T S S S S

9 23

- +- +- +-
Type Lengt
i T T e T i i s i i S S S S S e et s o i i S
Fl ags | Reserved |

i T T S i i s i e S S S e S S S T i St I NI S
BandW dt h |

T o e e st T e R i sl o S T S SR S e S S S S S
NRP-1D List... |

i T T e T i i s i i S S S S S e et s o i i S

- + O
>+ b

+
I

+—+—+—+— +00

Figure 7: NRP Entry Sub TLV

Type: TBD, 2 octets.

Length: 2 octets, The length value is variable.

Flags: 2 octets. No flags are currently defined

BandW dth: 4 octets.

NRP-1D List: Each NRP-IDis 4 octets, and the list of NRP-1Ds is
referred to as NRP-1D List.

4.2. Link NRP Group Info Sub-TLV in NBR TLV
This sub-TLV is used to advertise NRP G oups associated with a
adj acency. Multiple NRP Goup Info sub-TLVs MAY be associated with
the sane adj acency.

The Link NRP Group Info sub-TLV has the follow ng fornat:
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+ P
+ N

+ Or
+ oM

+ W

+ &

e
+ o
+ ~
+ 00

12345
B T i

+ OWw

789 1 567829 1
B T i B T A S AR

9 23

- +- +- +-

Type Lengt

B S i i i i e e e ok

Fl ags | Reser ved |

B s e T i i e R S b i s o I N S

NRP Group ID 1... |

B S S e i S S T A S S S S S S i S S

NRP Group ID 2... |

B S i i T S i ik it

NRP Group ID 3... |

B s e S o i T R S o ik i s S N N S
Figure 8: Link NRP Group Info Sub TLV

- + O
>+ b

+
I

+—+—+—+— +— + 00O

Type: TBD, 2 octets.
Length: 2 octets, The length value is variable.
Flags: 2 octets. No flags are currently defined
NRP G oup ID List: Each NRP G oup IDis 4 octets, and the list of
NRP Goup IDs is referred to as NRP-G oup-1D List.
4.3. NRP Group Ofset for SRv6 SIDs Associated with Adjacencies
TBD.
5. Exanpl e
+---+ NRP-Gl +---+ NRP-GL +---+ NRP-GlL +---+
| PEL+-------- +P1 +-------- +P2 +-------- +PE2|
+---+ NRP-Q&Q +---+ NRP-& +---+ NRP-& +---+
Figure 7: NRP network diagram
The NRP Group configuration on all devices is as follows:
NRP Group 1: (Total 10Q
nrp-1, bandwi dth 1G

nrp-2, bandwi dth 1G

Nrp- 10, bandwi dth 1G
NRP Group2: (Total 30Q

nrp-101, bandw dth 3G
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nrp-102, bandw dth 3G

nrp-110, bandw dth 3G

According to pre-configuration based on network planning, initially,
all interfaces on the paths of P1, P2, P3, and P4 will be added to
both NRP Groupl and NRP Group2.

When users do not have a special service type, traffic forwarding is
performed through the BE type.

When a user purchases a specific service type with a bandwi dth 10G
the controller selects the corresponding NRP Groupl and sends an SR-
TE path to the head node PEl based on the service type, associating
it with the appropriate NRP group ID. The devices on the

i ntermedi at e pat hs occupy the correspondi ng network resources
according to the respective NRP group during traffic forwarding, and
their priority is higher than that of BE type.

If the user’s service type changes to a bandwi dth of 30G the
controll er revokes the previously associ ated NRP Group2, issues a
new SR-TE path, and associates it with the new NRP group ID.

6. Security Considerations
TBD.

7. 1 ANA Consi derati ons

7.1. 1SIS NRP Goup TLV

I ANA is requested to nake a new allocation in the "I S-1S TLV

Codepoi nt Regi stry" under the registry nane "I1S-1S TLV Codepoi nts" as
fol |l ows:

B ool s e fems el et fems ey e femsfems ety ety ety
| Type | Nane | TITH|] LSP | SNP |Purge | reference |
B ety ety jp—p—j— j—p—j—— Jlmp—j—— s—p—j—p—j—(— jp—p—j—p———(———————
| TBD | NRP Goupl N | Y | N | N |This document |
Fo-m e - - R +----- +----- +----- +------ i I +

Table 1: Requested ISIS Type Entries
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7.2. 1SIS Link NRP G oup |Info Sub-TLV

Thi s docunent nakes the followi ng registrations in the "I S 1S Sub-
TLVs for TLVs Advertising Nei ghbor Information" registry:

L bl oo o s el Sl pegent b S peje e o fumj e gy oo pun oo e et o
| Type | Description | 22 | 23 | 25| 141 | 222 | 223 | Reference

B ety ety j—p—p—— —j—— —pj—p— p—j——_— sty gy plp—pj—p—j—(——————— o
| TBD | Link NRP 'y |y |y | vy | vy | vy | RFC 9352,
I
| | Goup Info | | | | | | | Section
|
| I I I I I I I I | 8.1
+------ I R I LI eI +----- +----- I
+

Table 2: 1S 1S Sub-TLVs for TLVs Advertising Nei ghbor Information
Regi stry

7.3. OSPF and OSPFv3 NRP G oup TLV

I ANA is requested to register TLV type fromthe "OSPF Router
Information (RI) TLVs" registry as defined by [RFC7770].

Val ue Descri ption Ref er ence

TBD NRP Group TLV Thi s docunent
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7.4. OSPF Link NRP G oup |Info Sub-TLV

IANA is requested to register TLV type fromthe "OSPF Router
Information (RI) TLVs" registry as defined by [ RFC7770].

Val ue Descri ption Ref erence

TBD Li nk NRP G oup Sub-TLV Thi s docunent

7.5. OSPFv3 Link NRP G oup Sub-TLVs

I ANA is requested the follow ng code points via the early allocation
process in the "OSPFv3 Extended-LSA Sub-TLVs" registry under the
"OSPFv3 Paraneters” registry group for the new Sub-TLVs bel ow t hat
need to be nmade permanent:

* TBD: Link NRP G oup Info Sub-TLV: Add NRP G oup Info
information to the Neighbor TLV.
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