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Abst ract

Thi s docunent describes SRv6 addressing for NEXT-CSID | ocator format.
It introduces concepts of Bl ocks, Sets, and Node |IDs, and expl ains
how sunmari zati on boundaries and flexible algorithm support can be

i npl emented for both small and | arge networKks.
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1. Introduction

Segnment Routing over |1 Pv6 (SRv6) enables the creation of source
routing policies by encoding instructions in the formof |Pv6
addresses, known as Segnent ldentifiers (SIDs). To efficiently
manage SRv6 depl oynents at scale, it is critical to design a
structured and sunmarizabl e addressing plan. This docunment focuses
on SRv6 depl oynents using the NEXT-CSID conpression formt (RFCI800)
which is the nost efficient and wi dely depl oyed SRv6 conpression
Addressing structure is based on an SRv6 SID structure with 32-bit
Locator-Bl ock |l ength and 16-bit CSID | ength, or F3216 | ocator fornat
for short, and provides operational guidelines for Service Providers
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network of different sizes.
Ter mi nol ogy

Thi s docunent | everages the terns defined in [ RFC8402], [ RFC8754],

[ RFC8986], [RFC9350], and [ RFC9800], in particular segnent, segnent
list, Segnment ldentifier (SID), SIDIist, SR policy, prefix segnent,
adj acency segment, SRH, SR domain, SR source node, SR segnent
endpoi nt node, transit node, SRv6 endpoi nt behavior, flavor, SID

bl ock, locator, function, and argunent, |GP Flexible Algorithm (FA),
Locat or - Bl ock, Locator-Node, Conpressed-SID (CSID), CSID container,
CSID length, conpressed SIDIlist, dobal ldentifier Block (GB), and
Locator ldentifier Block (LIB). The reader is assumed to be famliar
with this term nol ogy.

Thi s docunent introduces the follow ng new terns:

Node ID: Identifier for a specific network node within a bl ock or
set

F3216: A short-hand notation that refers to the format of NEXT-CSID
flavor SIDwith a 32-bit Locator-Block and a 16-bit CSID. NEXT-
CSI D ([ RFC9800]) i npl enmentations nust support this fornmat.

Set ID: ldentifier for subdivision of the block providing
summari zati on boundari es

SI D Space: Common prefix covering all Block prefixes in a network
SRv6 Addressing principles and considerations

SRv6 locator is a routable prefix allocated to a node and associ at ed
with a single algorithm An SRv6 |ocator is often called sinply
"l ocator".

Sinplicity: A sinple consistent addressing plan eases allocation and
operations

Hi erarchi cal and aggregatable: A hierarchical addressing plan
enabl es sinple and efficient summari zati on which is fundanental
for SRv6 scalability.

SID list conpression efficiency: The addressing plan should offer
efficient SID |ist conpression, mnimzing the nunmber of CSID
containers required for any TE policy.

Extensibility: The addressing plan nust be able to adapt as the
organi zation and the network evol ves.
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Infrastructure addresses and SRv6 | ocators serve different purposes
and performdifferent roles in the network. Therefore, SRv6 |ocators
must be allocated froma separate address range to facilitate network
operation and security.

Since SRv6 | ocators have different allocation requirenents and
constraints, they should be allocated using a dedi cated SRv6
addressing plan. An existing |IPv6 addressing plan should not be a
constraint for the SRv6 addressing plan.

Thi s docunent uses the SRv6 SID address bl ock 5f00::/16 ([ RFC9602]),
but the sane principles are applicable when using ULA or GUA address
ranges.

Thi s docunent focuses on the F3216 |ocator format, currently the nost
wi dely depl oyed fornat due to its conpression efficiency and
simplicity. But all recomendations are applicable to any ot her
format.

It is valuable to use nibble boundaries whenever possible to inprove
human readability.

4. Locator format F3216
[ RFC9800] structures an SRv6 | ocator as the conbination Locator-
Bl ock: Locat or- Node. For sinmplicity, we will use the terns Block ID

and CSID to refer to Locator-Block and Locator-Node respectively.

Format F3216 uses 32 bits for the Block ID and 16 bits for the CSID
This results in a 16-bit Locator-Node | ength.

This |l ocator structure can be represented as foll ows, using one
character for each 4 bits:

BBBB: BBBB: NNNN: : / 48
Wher e:
BBBB: BBBB = 32-bit Block ID
NNNN = 16-bit CSID
4.1. dobal and Local |D Bl ocks

[ RFC9800] specifies the Gobal ID Block (@B) and Local |ID Bl ock
(LI B) as two non-overl appi ng sub-spaces of the CSID nunbering space.

As stated in [ RFCO800]:
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| "The CSID values that are allocated fromthe A B have a gl oba

| semantic within the Locator-Block, while those that are all ocated
| fromthe LIB have a |ocal semantic on an SR segnment endpoi nt node
| and within the scope of the Locator-Bl ock."

[ RFC9800] states that, for a CSID allocated fromthe d B:

| "The tuple (Locator-Block, CSID) identifies the same segnent
| across all nodes of the SR domain."

And, for a CSID allocated fromthe LIB

| "The tuple (Locator-Block, CSID) identifies a different segnent on
| each node of the SR domain."

CSID values allocated fromthe G B represent globally unique segnents
and can be included as part of the |locator. On the other hand, CSID
val ues allocated fromthe LIB represent segnents that are locally
significant to each node and, as a such, cannot be used as part of a
|l ocator. This separation is fundamental to ensuring fully

determ nistic behavior for TE

The boundary between the G B and LIBis flexible, but it nust be
consi stent across all nodes of the SR domain.

The industry-accepted default sub-spaces for the F3216 format uses
the uSID val ues 0x0001 to Oxdfff for G B and the SIDs 0xe000 to
Oxffff for LIB. This inplies that for each Block there are 57, 344
gl obal SIDs (excluding CSID value 0, which is reserved to mark the
end- of -contai ner) and 8,192 | ocal SIDs.

4.2. Set and Node |ID

To organi ze address spaces nore efficiently, the CSID nunbering space
within a block is divided into snmaller, equally sized sections called
sets. Each set has a unique Set ID. The renmaining | ess significant
bits of the CSID space are used for Node IDs, to uniquely identify
each node within a set. The conbination of the Block ID and Set ID
creates a subnet prefix. This subnet can be assigned to a specific
routing area or domain. This approach nmakes | ogi cal address

assi gnnent and address sunmari zati on nuch sinpler and nore efficient.

A Set ID can be any length, but for human readability it is
recomrended to use sizes that align with nibble (4-bit) boundari es.
The nost common size for a Set IDis 8 bits.

The | ocator structure is as foll ows:
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BBBB: BBBB: SSNN:
Wher e:
BBBB: BBBB = 32-bit Block ID

SS 8-bit Set ID

NN = 8-bit Node ID

This structure supports 256 different sets within each block. Each
set can contain up to 256 uni que Node | Ds.

When using the default split between G B and LIB, then Set IDs from
0x00 to Oxdf are used for locators (globally significant) and Set I|Ds
fromOxeO to Oxff are used for |ocal functions.

Addr essi ng
1. Area Addressing

An area is any part of the network with defined boundaries where
address summari zation can be perforned (such as an ISIS | evel or an
OSPF area). The nunber of devices in an area can vary, typically
cont ai ni ng anywhere froma few hundred to several thousand devices.

Operators assign an appropriate nunmber of sets to each area, based on
the nunber of devices it needs to support.

Set Assi gnment Exanpl e:
Bl ock I D: 5f00:0000::/32
Area 1 - 500 devices

Assigned 2 Sets (IDs 0x00 and 0x01) providing a total of 511
gl obal Sl Ds:

* 5f00: 0000: 0000::/40 (255 | ocators)

* 5f00: 0000: 0100: : /40 (256 | ocators)

Area 2 - 1500 devi ces:

Assigned 6 Sets (IDs 0x02, 0x03, 0x04, 0x05, 0x11, 0x12) for a
total of 1536 gl obal SIDs:

*  5f00: 0000: 0200: : /40 (256 | ocators)

* 5f00: 0000: 0300: : /40 (256 | ocators)

* 5f00: 0000: 0400::/40 (256 | ocators)

* 5f00: 0000: 0500:: /40 (256 | ocators)
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5f 00: 0000: 1100: : / 40 (256 | ocators)
* 5f00: 0000: 1200:: /40 (256 | ocators)

Sets assigned to single area do not have to be consecutive. (See the
Sunmari zation section for nore details.)

5.2. Sunmmari zation

Sunmarizing locators is essential for achieving virtually unlinited
scalability in an SRv6 network. The need for sunmarization depends
on the size of the network and the scalability of individual devices.
In very small networks, sunmarization may not be necessary.

It proves to be operationally very beneficial to use a unified
summari zati on schenme across the entire network. No matter the area
size, always summari ze at set boundaries. This approach keeps
routing tables sinple, clean, and structured, while still providing
strong sumarization benefits. It also eases the preservation of
addressi ng space for future growh

Sunmari zati on Exanpl e:
Area 1 - summari es:

5f 00: 0000: 0000: : / 40
* 5f00: 0000: 0100: : /40

Area 2 - summmri es

5f 00: 0000: 0200: : / 40
5f 00: 0000: 0300: : / 40
5f 00: 0000: 0400: : /40
5f 00: 0000: 0500: : /40
5f 00: 0000: 1100: :/ 40
5f 00: 0000: 1200: : /40

b S

It is technically possible to advertise larger blocks, such as

5f 00: 0000: 0000: : /39 for Area 1 or 5f00:0000: 0200::/38 for Area 2
However, the summarization gain here is negligible, while increasing
operational conplexity.

5.3. Small Networks
A small network is any network where every device can be assigned a
| ocator froma single block. Theoretically, a single block can

support up to 57,344 devices. |In practice it is suitable for
networks with up to around 35, 000 devices.
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In this scenario, only one block is used to address all devices in
the network. This is the optimal option for TE, because all SIDs in
any policy will come fromthe sane block. As a result, a headend can
use the mnimal possible nunber of containers in its TE policies.

A small network is divided into areas, depending on the scalability
of devices and the routing protocol. Each area is assigned the
appropri ate nunber of sets based on its current size. Devices within
each area are assigned |locators fromthe sets of the area
Exanpl e:
Bl ock I D: 5f00: 0000::/32
Area 1 - 500 devices - 2 sets 0x00 and 0x01
First device | ocator: 5f00:0000: 0001::/48
Last device Locator: 5f00:0000: 01ff::/48

5.4. Large Networks
A large network is any network with nore than approxi mately 35, 000
devices. In this case, a single block is not enough to assign a
uni que |l ocator to each device. Therefore, the network is divided
into regions, with each region able to contain up to about 35, 000
devices. The nunber of regions depends on the total network size.
It is inportant to nmake each region as |arge as possible to ninimze
t he number of bl ock boundaries, which benefits efficient TE. Note
that a "region" here is a logical grouping and is not linited to a
geographi cal area. Wthin each region, sets are assigned foll ow ng
the sanme principles as in small network addressing.

For a network with up to approxi mately 500,000 SRv6 devices, 16
regions are needed. The addressing format is the follow ng:

BBBB: BBBR: SSNN: :

Wher e:

BBBB: BBB = 28-bit SRv6 Space
R = 4-bit Region ID

SS 8-bit Set ID

NN 8-bit Node ID
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Exanpl e:

In a network using SRv6 Space 5f00: 0000::/28, the | ocator of a device
with Node I D Ox43 in region 0x5, set 0x75, is:

5f 00: 0005: 7543: :/ 48

For a very large network with nore than 500,000 SRv6 devices, nore
regions are needed. 1In this case, allocate 8 bits (2 nibbles) for
the Region ID, allowing to scale up to approxinmately 8 mllion SRv6
devices. The addressing fornmat becones:

BBBB: BBRR: SSNN:

VWher e:

BBBB: BB = 24-bit SRv6 Space

RR = 8-bit Region ID

SS 8-bit Set ID

NN = 8-bit Node ID
Exanpl e:

In a network using SRv6 Space 5f00: 0000::/24, the | ocator of a device
with Node ID Ox43 in region 0x11, set Ox75, is:

5f 00: 0011: 7543::/ 48
5.5. Flexible Al gorithns

Using Flexible Algorithns (FAs) in SRv6 networks requires assigning
mul tiple i ndependent | ocators to single device, one for each
algorithm To ensure efficient summarization schena and operationa
simplicity, follow these guidelines

Never use the same block for different algorithns |If two |ocators
share the same block, they will share the same LIB, which reduces
scalability. Therefore, the FA ID should always be encoded in the
Bl ock ID.

Encode FA in the highest-order bits of the network addressing plan
Thi s approach nakes sunmarization efficient. Locators for
different algorithns cannot be sunmarized together, so
sunmmari zati on shoul d happen at the | evel of sets (or at the region
| evel in |arge networks).
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For a given device, use the same Node ID across all algorithns This
simplifies operations and devi ce managenent.
Typically, a single nibble (4 bits) is enough for the FA ID.

It is very unlikely that a service provider will use nore than 16
flexible algorithmns.

Locator Structure for small networks:
BBBB: BBBF: SSNN: :

Wher e:

BBBB: BBB = 28-bit SRv6 space

F = 4-bit Flexible AlgorithmID

SS = 8-bit Set ID

NN 8-bit Node ID

Locator Structure for |arge networks:
BBBB: BBFR: SSNN: :
VWher e:

BBBB: BB = 24-bit SRv6 space

F = 4-bit Flexible AlgorithmID
R = 4-bit Region ID

SS = 8-bit Set ID

NN = 8-bit Node ID

Locator Structure for very | arge networKks:
BBBB: BFRR: SSNN: :

Wher e:

BBBB: B = 20-bit SRv6 space

F = 4-bit Flexible AlgorithmID
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RR

8-bit Region ID

SS 8-bit Set ID

NN = 8-bit Node ID
Exanpl e Smal | Net wor k:
In a network using the default al gorithm (Al gorithmO0) and two

flexible algorithns, using SRv6 Space 5f00:0000::/28, the locators of
a device with Node ID 0x43 in set 0x75 are:

*

Locator for default algorithm- 5f00:0000: 7543::/48
Locator for FA ID 128 - 5f00: 0001: 7543: :/ 48
Locator for FA ID 129 - 5f00: 0002: 7543::/48

*

*

Exanpl e Large Network

In a network using the default algorithmand two flexible algorithns,
usi ng SRv6 Space 5f00: 0000::/24, the locators of a device with Node
I D 0x43 in region 0x5, set 0x75 are:

* Locator for default algorithm- 5f00:0005: 7543::/48
* Locator for FA128 - 5f00: 0015: 7543::/48
* Locator for FA129 - 5f00: 0025: 7543::/48

6. O her addressing

The addressing of interfaces and | oopbacks is independent of | ocator
addressing. |If the already uses |egacy |Pv6 addressing, there is no
need to change it. But some synergic addressing strategi es can
simplify network operations and increase scalability.

6.1. Loopbacks

Assi gni ng | oopback addresses fromthe node's |ocator space has
several advantages:

* Sinpler summarization rules: all |oopback addresses can be
summari zed with | ocators.

* Smaller | GP database: fewer unique prefixes are advertised.

* Sinpler addressing plan: no separate | oopback addressing plan
required.

* Using | oopback as encapsul ation source sinplifies configuration
and troubl eshooti ng.
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Al t hough | oopback addresses can technically be assigned from any
algorithms locator, it is nost |ogical and comon to use the default
al gorithm s | ocator.

Exanpl e:
For a device with Node I D 0x43 in set 0x75

* Locator for default algorithm 5f00:0000: 7543::/48
* Loopback address: 5f00:0000: 7543::1/128

6.2. Interfaces

Each I Pv6 interface has a Link-Local unicast address ([ RFC4291]).

Li nk-1 ocal addresses are sufficient to establish routing adjacencies
and build a fully functional IPv6 and SRv6 network. Therefore, it is
possible to use only link-1ocal addresses on infrastructure |inks

bet ween routers ([ RFC7404]).

This simplifies the overall addressing plan and reduces the | GP

dat abase but comes with the drawback that interfaces with only |ink-
| ocal addresses cannot be reached renotely, which nmay cause
operational challenges.

An el egant workaround to mitigate this limtation is to assign End. X
SIDs to all interfaces. Then the interfaces are renotely pingable
since End. X SIDs are renotely reachabl e over |ICW

6.3. | P Address Managenent

| P Address Managenent (IPAM is a critical conmponent of SRv6 network
pl anni ng, providing structured allocation, tracking, and auditing of
| P address space. For operators, |PAM ensures hierarchical and non-
over | appi ng assi gnnents, supports route summari zation, and enabl es
automation for |arge-scale deploynments. 1In this context, LIRs (Loca
Internet Registries) play a central role: they receive |Pv6

al l ocati ons from Regi onal Internet Registries under policies such as
Rl PE- 212, allow ng operators to plan | ocator blocks and SID
assignnents systematically while ensuring scalability, address
conservation, and alignnment wth network topol ogy.

7. Security Considerations

Thi s docunent does not introduce new security issues beyond those
existing in SRv6 and | Pv6.
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8.

10.

11.

11.

I ANA Consi derations
Thi s docunent nakes no | ANA requests.
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