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Abst ract

Instead of forwarding to a specific device or to all devices in a
group, anycast addresses, let network devices forward a packet to (or
steer it through) one or nore topologically nearest devices in a
specific group of network devices. The use of anycast addresses has
been extended to the Segnent Routing (SR) network, wherein a group of
SR- capabl e devi ces can represent a anycast address, by having the
same Segrment Routing d obal Bl ock (SRGB) provisioned on all the

devi ces and each one of them advertising the sanme anycast prefix
segnment (or Anycast SID).

Thi s docunent describes a proposal for inplenenting anycast prefix
segnments in a MPLS-based SR network, without the need to have the
same SRGB bl ock (| abel ranges) provisioned across all the nenber
devices in the group. Each node can be provisioned with a separate
SRGB fromthe | abel range supported by the specfic hardware platform

Requi renment s Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

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

Sar kar, et al. Expires April 11, 2016 [ Page 1]



Internet-Draft Anycast Segnents in MPLS-based SR Cct ober 2015

wor ki ng documents as Internet-Drafts. The list of current Internet-
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Internet-Drafts are draft documents valid for a maxi num of six nonths
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time. It is inappropriate to use Internet-Drafts as reference
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1. Introduction

Anycast is a network addressing schene and routing met hodol ogy in

whi ch packets froma single source device are forwarded to the
topol ogi cal ly nearest node in a group of potential receiving devices,
all identified by the same anycast address. There are various usefu
usecases of anycast addresses, and discussion of the same are outside
the scope of this docunent.

[I-D.ietf-spring-segnent-routing] extended the use of anycast
addresses to SR networks. An operator nmay conbine a group of SR-
enabl ed nodes to form a anycast group, by picking a anycast address
and a segment identifier (hereon referred to as SID) to represent the
group, and then provisioning all the nodes with the same address and
SID. Once provisioned, each device in the group advertises the
correspondi ng anycast address in its IGP link-state adverti senents
along with the SID provisioned. Source devices on receiving such
anycast prefix segnent advertisenments, finds out the topologically
nearest device that originated the anycast segnent and forwards
packets destined to the same on the shortest-path to the nearest

devi ce.

[I-D.ietf-spring-segnent-routing] requires all devices in a given
anycast group to inplenent the exact sanme SRGB bl ock(s). This

requi renent will always be net in SR network depl oyed over |PV6
forwardi ng plane [I-D.previdi-6man-segment-routing-header]. For SR
over MPLS dataplane [I-D.ietf-spring-segnent-routing-npls], while
this is a sinple (and hence nore desirable) solution, the sane may
not be possible in a multi-vendor networks depl oying devices with
varyi ng hardware capabilities

In MPLS-based SR depl oynents, the segnments on a given source router
are actually mapped to a MPLS | abels allocated fromthe |ocal |abe
pool carved out by the device for acconodating the SRGB. In nulti-
vendor deploynents with various types of devices deployed in the sane
net wor k topol ogy, such a anycast group may contain a good comnbination
of devices fromdifferent vendors and have different interna

hardware capabilities. |In such environments it is not sufficient to
assune that all the devices in a anycast group will be able to

al l ocate exactly the same range of |abels for inplenenting the SRGB
Inreality, getting a common range of |abels anong all the various
vendors nmay not be feasible.

Thi s docunents provides nechani sns to inplement anycast segnments with
any kind of device in a multi-vendor network depl oynent wi thout
requiring to provision the sanme exact range of |abels for SRG on all
the devices
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Pr obl em St at enent

To better illustrate the problemlet us consider an exanple topol ogy
usi ng anycast segnents as shown in Figure 1 bel ow.

S +
| Goup A |
| 192.1.1.1/32 |
[ SI D: 100 [
I I
S Al---A3------o--- +
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Fi gure 1: Topol ogy 1

In Figure 1 above, there are two groups of transit devices. Goup A
consi sts of devices {Al, A2, A3 and A4}. They are all provisioned
with the anycast address 192.1.1.1/32 and the anycast SID 100.
Simlarly, group B consists of devices {Bl, B2, B3 and B4} and are
all provisioned with the anycast address 192.1.1.2/32, anycast SID
200. In the above network topol ogy, each PE device is connected to
two routers in each of the groups A and B

Following are all the possible ECW paths between the various pairs
of PE devi ces.
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o Pl: via {Rl, Al, A3, R3}
o P2 via {Rl, Al, A4, R3}
o P3: via {Rl, A2, A3, R3}
o P4: via {Rl, A2, A4, R3}
o P5 via {R2, Bl, B3, R4}
o P6: via {R2, Bl, B4, R4}
o P7: via {R2, B2, B3, R4}
o P8 via {R2, B2, B4, R4}

As seen above, there is always eight ECMP pat hs between each of pair
of PE devices. The network operator may not wish to utilize al

possi ble ECMP paths for all possible types of traffic flow ng between
a given pair of PE devices. It may be nore useful for use paths P1,
P2, P3 and P4 for certain types of traffic and use paths P5, P6, P7
and P8 for all other types of traffic between the sanme PE devices.

If so desired, operators may use these anycast groups A and B and the
correspondi ng anycast segnent to inpose a segnent-list (refer to
[I-D.ietf-spring-segnent-routing]) to forward the respective traffic
flows over the desired specific paths as shown below. Figure 2 bel ow
depicts a expanded view of the paths via group A. The range | abels
al l ocated for SRGB on each of the devices in group A are al so
mentioned in this diagram
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Figure 2: Transit paths via anycast group A

In the above topology, if device PE1 (or PE2) requires to send a
packet to the device PE3 (or PE4) it needs to encapsul ate the packet
in a MPLS payload with the follow ng stack of | abels.

0 Label allocated Rl for anycast SID 100 (outer |abel)

0 Label allocated by the nearest router in group A for SID 30 (for
destination PE3)

While the first |abel is easy to conpute, in this case since there
are nore than one topol ogically nearest devices (Al and A2), unless
Al and A2 inplenent same exact SRGB, determnining the second |abel is

i mpossible. In all likeness, devices Al and A2 may be devices from
di fferent hardware vendors and it may not inplenment the sane exact
SRGB | abel ranges. In such cases, separate |abels are allocated by

Al and A2 (1030 and 2030 respectively, in the above exanple). Hence,
PE1 (or PE2) cannot conpute an appropriate |abel stack to steer the
packet exclusively through the group A devices. Sane holds true for
devi ces PE3 and PE4 when trying to send a packet to PEl or PE2.
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3. Solution
3.1. Definitions
3.1.1. Commopn Anycast SRGB ( CA- SRGB)

Thi s docunent introduces the term’ Conmon- Anycast SRGB (hereafter
referred to as the CA-SRGB) to define the SRGB inplenented by the
majority of the devices in the network, that are participating in one
or nore anycast segnents. Each device MJST inplenent provisions to
| et the operators assign the CA-SRG on the device. Each vendor

i mpl ement ati on MUST i npl ement provisions to configure the CA-SRGB at
all configuration |evels (per-routing-instance/per-protocol/per-
topol ogy etc) wherein provisions to configure the | ocal SRGEB | abe
ranges has al so been inplemented. Essentially, for each SRGB
configured on the device, vendor inplenentations MJST al | ow
configuring a correspondi ng CA- SRGB val ue.

For each configuration |evel (per-routing-instance/per-protocol/per-
topol ogy etc)supported, the operator MIST set the same exact CA- SRGB
on all devices across the entire 1G domain (including different |S-
IS levels and CSPF areas). This ensures the proposal specified in
Section 3.2.1 works flaw essly across all devices in any nulti-vendor
net wor k depl oynent .

However assigning the CA-SRGB (for a given routing-instance/protocol/
topol ogy etc.) on the device, does not nean the | abel ranges

al | ocated by the device for the corresponding SRGB has to belong to
the CA-SRGB defined. The device may dynanmically allocate the
correspondi ng SRGB | abel ranges, or allocate the range provisioned by
the operator, through an appropriate separate configuration (please
refer to [I-D.ietf-spring-sr-yang] for nore details).

For devices that has the local SRGB to be exact sanme as the ' CA- SRGB
applicable for the entire network, operators need not explictly set
the correspondi ng CA-SRGB val ues. In such case, the vendor

i mpl emrent ati ons MUST assune the | ocal SRGB values to be the
correspondi ng CA- SRGB val ues defined on the specific device.

If the CA-SRGB defined on a device does not absolutely natch the
correspondi ng SRGB | abel ranges allocated (or provisioned) on the
sane device (i.e. the CA-SRGB is not an exact copy of the
correspondi ng SRGB | abel ranges), and the device is provisoned with
one or nore anycast prefix segnents, the device MIST inpl enent al
the additional functionalities specified in Section 3.2.2,

Section 3.2.3 and Section 3.2.4. On devices, where the SRGB | abe
ranges i s an exact copy of the correspondi ng CA- SRGB defined, the

Sar kar, et al. Expires April 11, 2016 [ Page 7]



Internet-Draft Anycast Segnents in MPLS-based SR Cct ober 2015

devi ce need not inplenment these additional functionalities (
Section 3.2.2, Section 3.2.3 and Section 3.2.4).

3.1.2. Commopn Anycast Prefix Segnent Label (CAPSL)

For each anycast prefix segnment, this docunent al so defines a ' Conmon
Anycast Prefix Segment Label’ (hereafter referred to CAPSL). The
value of this label is derived by applying the SID index associated
with the prefix segnent as an offset to the CA-SRGB configured on the
specific device. Since the operator MJST configure the sane CA- SRGB
val ues on all devices in the |G domain, all devices shall associate
the same CAPSL | abel value for a given anycast prefix segnent.

Tabl e 1 bel ow shows the CAPSL | abels allocated by any device for the
various prefix segments found in Figure 2, with CA-SRGB set to

3000- 4000 on all devices.

+--- o= o e oo S +
| SID| CA-SRGB Range | CAPSL Val ue

+--- - - T o m e +
| 10 | 2000-3000 | 2010 |
| 20 | 2000-3000 | 2020 |
| 30 | 2000-3000 | 2030 |
| 40 | 2000-3000 | 2040 [
| 100 | 2000- 3000 | 2100 |
+--- - - T o m e +

Tabl e 1: Conmon Anycast Prefix Segment Label Allocation
3.1.3. Anycast Prefix Segnent Label (APSL)

Thi s docunment al so introduces the term’ Anycast Prefix Segnent Label
(hereafter referred to as APSL) to define the | abel allocated by a
device to advertise reachability for the specific anycast prefix
segnment. The value of this label is derived by applying the SID

i ndex associated with the anycast prefix segnent as an offset to the
SRGB of the specific device. Table 2 below shows the | abels

al l ocated by the various devices in Figure 2 for the anycast prefix
segrment with SI D 100.

Sar kar, et al. Expires April 11, 2016 [ Page 8]



Internet-Draft Anycast Segnents in MPLS-based SR Cct ober 2015

. oo Fommemeeeas R +
| Anycast-SID | Device | SRGB | APSL-Label |
TSRS Fom e e e - - Fom e e e e - - Fom e e o +
| 100 | R1 | 7000-8000 | 7100 [
| 100 | Al | 1000-2000 | 1100 |
| 100 | A2 | 2000-3000 | 2100 |
| 100 | A3 | 3000-4000 | 3100 [
| 100 | A4 | 4000-5000 | 4100 [
| 100 | R3 | 6000-7000 | 6100 [
e e e - Hom e e oo - [ S Fom e e o +

Tabl e 2: Anycast Prefix Segment Label Allocation
3.2. Procedures
3.2.1. Label Stack Conputation

A MPLS device that tries to encapsulate any kind of traffic into a
SR-based MPLS payl oad (hereafter referred to as the ingress device)
and steer it through a series of SR adjacency and/or unicast/anycast
prefix segnents, needs to conpute an appropriate stack of MPLS | abel s
and put it in the outgoing packet. Alternatively, in a SDN
environment, the SDN controller may need to conpute the | abel stack
and install it on the ingress device.

However in both cases, as illustrated in Section 2, for a given

i ngress device (e.g. PEl1 or PE2), there maybe multiple topologically
nearest devices in a specific anycast group (e.g. Al and A2), even
through there is only out-going link fromthe source device(e.g.
PE1->R1 or PE2-R1l). 1In such case, when the ingress device (or the
SDN controller) wants to steer a packet through the anycast group A,
it can use the anycast segnent |abel advertised by the downstream
nei ghbor of the ingress device for the specific anycast prefix
segnent. Since the packet may reach any one of the nultiple devices
in the group and each of them nmay have a separate SRGB | abel range,
choosing the MPLS | abel for the next segnent providing reachability
to the final destination. Al so, since the packet steered through a
anycast segnent can reach of any of the nenmber device in the anycast
group, it is sufficient to assume that the ingress (or the
controller) cannot place an adjacency segnent i mediately after a
anycast segnment in the outgoing packet.

Thi s docunent proposes the ingress device (or the SDN controller) to
derive the label for a prefix segnent that imediately follows a

gi ven anycast segnent, to be the CAPSL | abel associated with the
corresponding SID index (refer to Section 3.1.2). Note the prefix
segnent inmmediately followi ng the given anycast segnent nay itself be
anot her anycast segnent.
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The ingress (or the SDN controller) MJST follow the al gorithm bel ow
to conpute the |abel-stack, that it nmust use to steer a packet
through a list of SR segnents.

0 Set previous_segnent ==> NONE

0 Set |abel_stack ==> {EMPTY}.

o For [all segment in Segnment_List]

* | f {segnent.type == Adjacency_Segnent}

+ Set | abel ==> segnent. Adjacency_Segnent _Label
* Hse
+ | f {previous_segnent.type == Anycast Prefix_Segnent}

- Set label ==> CAPSL_Label (segnent. SI D i ndex).
+ Else
-  Set | abel ==> segnent. Prefix_Segnent Label
* Add | abel to |abel _stack
* Set previous_segnent ==> segnent.
3.2.2. Virtual SID Label Lookup Tabl e

When a MPLS packet on the wire first hits a device, the forwarding
hardware reads the topnost |abel in the MPSL header and | ooks up the
default |abel |ookup table associated with the interface on which the
| abel has been received. This table is generally called LFIB. The
range of labels found in the LFIB constitutes the default | abel

space.

Thi s docunment introduces a separate virtual |abel |ookup table
(hereafter referred to as Virtual LFIB or V-LFIB), that represents a
| abel space which is al so separate fromthe actual |abel space
represented by the default LFIB. The |abel value nmay be present in
both the default and Virtual LFIB. However the forwarding semantics
associ ated with the | abel under the default and Virtual LFIB nmay not
be sanme. Following are the fields of a typical entry of this table.

0 CAPSL-Label: The CAPSL | abel value derived fromthe SID index
associated with a given prefix segnent originated by another
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device in the sane network. Refer to Section 3.1.2 for nore
details. This is also the key field for this table.

0 Forwarding Semantics: This is once again one or nore tuples of
followi ng itens.

* Qutgoing-Label: The label (s) allocated by the nei ghbor
device(s) on the shortest-path to the topol ogically nearest
originator(s) of the prefix segment.

* Qutgoing-link: The Iink(s) connecting the device to the
nei ghbor device(s) on the shortest path to the topologically
nearest originator(s) of the prefix segnent.

Thi s docunment proposes that, any device, when provisioned with one or
nore anycast prefix segnent (address and SID), and the CA- SRGB
defined by the operator is not an exact copy of the corresponding
SRGB | abel ranges allocated by the device, it MJIST create a Virtua
LFI B tabl e.

Such a device MJIST add an entry in the Virtual LFIB for each unicast
and anycast prefix segnents learnt froma renote device, if and only
if the sane prefix has not been provisioned on the device. The

devi ce SHOULD NOT add an entry for any of the Anycast or Node prefix
segrments that it has advertised itself. However if the device has

| earnt any anycast prefix segment froma renote device, and the sane
is not provisioned on this device, the device MJST include the same
in the Virtual LFIB table.

In cases where a prefix segnment is reachable via multiple shortest
paths on a given device, the corresponding entry for the prefix SID
MUST have as nmany forwarding entries in the Virtual LFIB table as the
nunber of shortest-paths found for the corresponding prefix on the
devi ce.

Fi gure 3 bel ow shows how the Virtual LFIB table on each of devices in
group A should I ook Iike. Please note that sone of the prefix
segrments has multiple forwardi ng semantics associated with them For
exanpl e, on device Al, the prefix SID 10 (originated by PE3) is
reachabl e through its neighbors A3 and A4. And as per the SRGB
advertised by A3 and A4, the labels allocated by A3 and A4 are 3030
and 4030 respectively. Hence Al has added two forwarding entries for
the prefix SID 30 inits Virtual LFIB table.
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CA- SRGB configured on all devices: {2000-3000}

+ + + + +
| | | Forwar di ng Semantics |
| Device | CAPSL-Label |-------------"“"--““---“"“““------ [
| | | Qutgoing-Label | Qutgoing-Link

+ + + + +
| Al | 2010 | 7010 | Al->R1 |
| B TS B B +
| | 2020 | 7020 | Al->R1 |
[ e e e - e e e e Fom e e e oo +
[ | 2030 | 3030 | Al->A3 [
| | | 4030 | Al->A4 |
| e Fommmmm e e B T T pe e, +
| | 2040 | 3040 | Al->A3 |
| | | 4040 | Al->Ad |
+ + + + +
| A2 | No V-LFIB Table created since CA-SRGB i s |
| | identical to SRGB allocated locally |
+ + + + +
| A3 | 2010 | 1010 | A3->Al |
| | | 2010 | A3->A2 |
[ e e e - e e e e Fom e e e oo +
[ | 2020 | 1020 | A3->A1 [
| | | 2020 | A3->A2 [
| e Fommmmm e e B T T pe e, +
| | 2030 | 6030 | A3->R3 |
| o m e e e oo - S S +
[ | 2040 | 6040 | A3->R3 [
+ + + + +
| A4 | 2010 | 1010 | A4->Al |
| | | 2010 | A4->A2 |
| B TS B B +
| | 2020 | 1020 | A4->Al |
[ [ | 2020 | Ad4->A2 [
| Fomm e e e . +
| | 2030 | 6030 | A4->R3 [
| e Fommmmm e e B T T pe e, +
| | 2040 | 6040 | A4->R3 |
+ + + + +

Figure 3: Virtual LFIB Table Setup

Pl ease note that node A2 has not created a Virtual LFIB table since
the CA- SRGB (2000-3000) is identical to the SRGB provisioned on it.

Al so please note that none of the devices in the anycast group have

i ncluded the anycast SID 100 in the Virtual LFIB table, since the
same has al ready been provisioned on these devices.
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3.

When a device receives a MPLS packet with the anycast segment | abe
associated with one of the anycast prefix segnents provisioned on the
same device, and the CA-SRGB defined by the operator is not an exact
copy of the corresponding SRGB | abel ranges allocated by it, it MJST
use the Virtual LFIB table to | ookup the next |abel that follows the
anycast segnent label in the stack of labels found in the MPLS
header. Refer to Section 3.2.4 for nore details.

Fol I owi ng forwardi ng instructions MJST be installed in the MPLS dat a-
pl ane for each entry in the Virtual LFIB entry.

o If the label at the top of the stack matches any of the prefix
SIDs in the Virtual LFIB table,

* |f there are nultiple forwarding tuples associated with
mat chi ng table entry,

+ Select one forwarding tuple. (Criteria to select one is
out side the scope of this docunent.)

*  El se,
+ Select the single forwardi ng tuple avail abl e.

* Replace the next |abel (should be a CAPSL | abel) found at top
of the MPLS I abel stack in the incom ng packet, with the

"Qut going-label” fromthe selected forwarding tuple.

* Forward the nodified packet onto the 'Qutgoing-link’ as
specified in the selected forwarding tuple.

* |f the prefix SIDis another anycast segnent,

+ Ensure the next |abel |ookup is |aunched again on the
Virtual LFIB table.

* H se,

+ Ensure the next |abel |ookup is |aunched on the default LFIB
tabl e.

2.3. Advertising Anycast Prefix Segments

Li ke uni cast prefix segnents, anycast prefix segments SHOULD be
advertised in | GP Link-state advertsenents using | GP protocol
extension for SR specified in
[I-D.ietf-isis-segnent-routing-extensions],
[I-D.ietf-ospf-segnment-routing-extensions] and
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[1-D.ietf-ospf-ospfv3-segnent-routing-extensions]. This docunent
does not propose any protocol extension for advertising anycast
prefix segnents.

However when adverti sing the anycast segnments, and the CA- SRGB
defined by the operator is not an exact copy of the corresponding
SRGB | abel ranges allocated by the originating device, it MJST set
the corresponding P-Flag(No-PHP) in ISIS Prefix-SID SubTLV and/or the
NP-Fl ag (No-PHP) in OSPFv2 and OSPFv3 Prefix-SID SubTLV to 1 and the
E-Flag in the same SubTLVs to 0. Please refer to following for nore
details on usage of these flags.

0 ISIS Prefix-SID SubTLV [I-D.ietf-isis-segnment-routing-extensions]

o OSPFv2 Prefix-SID SubTLV
[I-D.ietf-ospf-segnment-routing-extensions]

0 OSPFv3 Prefix-SID SubTLV
[I1-D.ietf-ospf-ospfv3-segnment-routing-extensions]

The proposal above, ensures that a MPLS packet sent to (or taking
transit through) a given anycast group, when reaching at a

topol ogi cal |y nearest device in the group where CA-SRGB does not

mat ch SRGB provisioned on it, always arrives with the APSL-| abel that
is derived fromthe device’'s SRGB, and the SID associated with the
correspondi ng anycast prefix segment. Note in the above topol ogy,
assum ng domai n-wi de CA-SRGB is set to (2000-3000) on all nodes,
whil e nodes Al, A3 and A4 will advertise the SID 100 with P-Fl ag( No-
PHP) set to 1, node A2 will advertise the sane anycast prefix SID
with P-Flag unset. This is because on node Al the donmi n-w de CA-
SRCB is identical to the |ocal SRGB provisioned on A2.

In Figure 2, when PE1 or PE2 intends to steer a packet destined for
PE3 or PE4, through the anycast group A (SID 100), it needs to
forward the packet to Rl (SRGB: 7000-8000), after putting the | abel
7100 (derived fromRl's SRGB), at top of the label stack in the MPLS
header. However when the same packet is forwarded to Al (one of the
topol ogi cal y nearest devices in group A), Rl shall not POP (or
renove) the | abel 7100. Instead Rl shall replace it with the | abel
1100 while forwarding to AL. Wiile forwarding to A2, since A2 would
have advertised the anycast SID 100 with P-Flag (No-PHP) unset, Rl
shall POP the incom ng | abel 7100 before forwarding it to RI.

3.2.4. Progranm ng Anycast Prefix Segnents
The proposal specified in Section 3.2.3, ensures that a MPLS packet

destined to (or steered via) a anycast prefix segnment always arrives
at the nearest device in the anycast group with a | abel derived from
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the device’'s SRGB and the SID associated with the correspondi ng
anycast prefix segnment, as the top-nost | abel |abel stack in its MPLS

header. If this label is also the bottom nost |abel (S=1), it means
packet has been destined to the anycast segnent, and should be
consuned by the local device. |If the |abel is not the bottom nost

| abel (S=0), the packet nust be forwarded to the next segnent, for
whi ch the next |abel in the stack should be consulted. However
Section 3.2.1 specifies that the next label in such case, shall be a
| abel bel onging to the CA-SRGB defined by the operator, derived from
the SID associated with the next segnent. Since the CAPSL | abel for
the SID index associated with a prefix segnent may directly collide
with another label in the default LFIB table, Section 3.2.2 also
proposed to have a Virtual LFIB table to provide a separate |abel-
space for | ooking up the next | abel

This docunent specifies that a device provisioned with a given prefix
segrment index MUST inplenment follow ng forwarding semantics for the
anycast segnment |abel (refer to Section 3.1.3) associated with the
anycast prefix segnment, if the CA-SRGB | abel ranges defined is not an
exact copy of the correspondi ng SRGB | abel range(s) locally

al | ocat ed/ provi si oned on the device.

o If the label at the top the stack is a anycast segnent |abel, and
the CA-SRGB defined is not an exact copy of the correspondi ng SRGB
| abel range(s),

*  Pop the | abel
* |f bottomnost label in the stack (S=1),

+ Send it to host stack for |ocal consunption, as usual
* Else if not the bottomnost |abel in the stack (S=0),

+ Set the Virtual LFIB table as the | ookup table for the next
| abel | ookup.

+ Launch a | ookup for the next label in the stack (should be a
CAPSL | abel).

o Ese

* Lookup the label in the default LFIB table as usual
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3. 3. Packet Fl ow

Figure 4 below ilustrate how SR-based MPLS packets destined for PE3
and sourced by PELl are expected to fl ow through when PE1 encapsul at es
the packet with an appropriate |abel stack to steer it through group
A devices only

oo e e eaoo oo +
| Goup A |
| 192.1.1.1/32 |
CA- SRGB: {2000- 3000} | SI D: 100 |
R tioh |
I I
I I
— — — — — ——
T T o S S T +- -+
| 7100] 2030] . . | | 1100] 2030] . . | | 3030] . .| | 6030] . .| [..] [..]
Fom e e o - -+ Fom e e o - -+ Fom e -+ Fom e -+ +- -+ +- -+
I I
[ SRGB: SRGB:
SID: 10 | (1000- 2000) (3000- 4000) | SI D: 30
---PEl---+ SRR Al----mmmmemo A3------- + +-- - PE3- - -
\ / [ [ \ I [ \ /
\ / | | +----- + | \ /
SRGB: \ / | | \ / | | \ / SRCB
(7000- 8000) R1 | | \ | | R3 (6000- 7000)
/\ [ [ /I \ [ [ /I \
/ \ | | +----- + 0\ | / \
/ \ [ | / \ [ / \
---PE2---+ t------- A2------ome oo - Ad------- + +--- PE4- - -
SID: 20 | SRGB: SRGB: | SI D 40
| (2000-3000)  (4000- 5000) |
--!> — --!>
S S S
| 2030] . . | | 4030] . . | | 6030] . .
B S S B S S B S S
I I
I I
o oo +

Fi gure 4: Packet Flow through MPLS-based SR Anycast Segnents
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