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Abst ract

In Al networks, flow characteristics often exhibit a | ow nunber of
flows but with high bandwi dth per flow, nmaking it easy to cause

net wor k congestion when using traditional flowlevel |oad bal ancing
met hods. Currently, the direction of traffic scheduling focuses on

| oad sharing individual packets of the sanme flow, which requires
sorting based on the Tunnel Egress Point information fromthe renote
end. This docunent describes the method of publishing Tunnel Egress
Poi nt through the BGP protocol.

Status of this Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six

mont hs and nmay be updated, replaced, or obsol eted by other docunents
at any tine. It is inappropriate to use Internet-Drafts as
reference material or to cite themother than as "work in progress."

This Internet-Draft will expire on Septenber 03, 2025.
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1. Introduction

Wth the wi despread application of Al technol ogy, the Al Computing
Center has experienced rapi d devel opnment and increased attention to
potential issues within Al networks.

The characteristics of Al traffic exhibit a |l ow nunber of flows with
substanti al bandwi dth per flow, making traditional flowlevel |oad
bal anci ng highly susceptible to multiple fl ows hashing to the sane
link, resulting in congestion on certain links while others remain
idle. This leads to |ow network utilization and an inability to
handl e sudden surges in network traffic. Consequently, the need for
a new | oad bal anci ng schedul i ng nodel is inperative.

Presently, the direction of scheduling in Al networks involves
sharing the load of multiple packets within each flow individually,
enabling the "spraying" of individual flows across the entire path
to enhance effective bandwi dth utilization and better application of
exi sting bandw dt h.

However, sharing the | oad of individual packets within a flow can
result in packet reordering for the sane traffic. Therefore, it is
necessary for the egress point to carry the egress features of the
traffic to the ingress point, enabling packet sorting based on the
egress features of the traffic to ensure the proper sequencing of
mul tiple packets within the sane fl ow

Thi s docunent describes the method of conveying the egress
characteristics of routes as route attributes through the BGP
protocol to informthe ingress server

1.1. Requirenments Language

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL
NOT", " SHOULD', "SHOULD NOT*, "RECOMMENDED', "NOT RECOMVENDED',
"MAY", and "OPTIONAL" in this docunent are to be interpreted as
described in BCP 14 [RFC2119] [ RFC8174] when, and only when, they
appear in all capitals, as shown here.

2. Mbdtivation

As shown in the figure 1, Leaf devices are connected downwards to
host devices and upwards to Spi ne devi ces.

VWhen hosts conmmuni cate with each other, there are nultiple different
ECMP pat hs avail able for OSF-Egress to forward packets. For exanple,
traffic fromHL to H8 can go through the path HL -> Leafl -> Spinel
-> Leaf4 -> H8, or it can go through HL -> Leafl -> Spine2 -> Leaf4
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-> H8. In traditional |oad balancing, after hashing the traffic, the
same path is chosen for forwarding for the sane fl ow

In Al networks, where there is | ess data per flow but each flow
carries a larger payload, traditional |oad bal ancing strategi es can
| ead to network congestion. To adapt to the characteristics of Al

net wor ks, when | oad bal ancing with ECMP, nultiple small data packets
can be conbined into a | arger packet for transm ssion, and | arge
packets can be divided into relatively smaller packets for

transm ssion. The conbi ned data packets are then evenly distributed
over ECMP paths to fully utilize the bandw dth of each path.

However, this may result in packet reordering, so it is necessary to
reorder the packets at the packet’s destination

During sorting, all packets destined for the sane end-point need to
be sorted. For exanple, for two data packets fromHL to H3, they are
sorted based on the destination (Leaf4 + H8) to ensure that the
packets arrive at H3 in the correct order

Therefore, it is necessary to synchronize end-point information from
OSF- Egress to OSF-1ngress through the control plane. Wen sending
packets, OSF-1ngress nunbers the packets based on the end-point and
sel ects different paths for "spraying" the packets.

The internedi ate OSF-Forward device forwards packets towards the
final destination device based on the end-point w thout concerning
about packet order. Finally, OFP-Egress reorders packets based on
the sanme end-point nunber and forwards themto the hosts.

Thi s docunent prinmarily describes how the control plane delivers
end- poi nt i nformation.
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Figure 1: Al network

3. Term nol ogy

The following termnologies are used in this docunent.

TEP: Tunnel Egress Point. This docunent

OSF: Open Schedul ed Fabric. [draft-hcl-rtgwg-osf-framework-00]
OSF-Ingress: OSF Ingress router. [draft-hcl-rtgwg-osf-framework-00]
OSF- Egress: OSF Egress router. [draft-hcl-rtgwg-osf-framework-00]

OSF- Forwar der: OSF Forwarder Router. [draft-hcl-rtgwg-osf-franmework-
00]

4. Sol ution

As shown in Figure 2, in the Spin/Leaf network, each Leaf devi ce,
when advertising route prefixes externally, includes the Tunne
Egress Point information corresponding to these route prefixes.

When the entry Leaf device receives this route, it extracts the
Tunnel Egress Point information and forwards it to the forwarding
| ayer. The specific usage of the Tunnel Egress Point by the
forwarding | ayer is beyond the scope of this docunent.
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Fi gure 2: Spin/Leaf network
The forwarding paths for traffic are illustrated in Figure 3. For
the sane traffic fromlLeafl to Leaf2, there are two possi bl e paths:
Spi nl->Leaf 2 and Spin2->Leaf2. Different paths for the sane traffic
have the same Tunnel Egress Point infornmation.
B +
Leaf 1: | P2 |----+ Spinl---Leaf?2 TEP2
Fome o + + Spin2---Leaf2 TEP2
Figure 3: Illustration of Miltiple Forwarding Paths
In addition to path information, to enable Leaf2 devices to directly
forward packets wi thout the need for secondary table | ookups, Leafl
devi ces can al so prepare the required encapsulation information in
advance. The encapsul ation information is identified by an Encap ID
and is included with the route when the Leaf device publishes it.
O her devices, when forwardi ng packets, will include the Encap ID
information if the route publisher has provided it.
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Leaf 1: | P2 |----+ Spinl---Leaf?2 TEP2, Encap | D1
R + + Spi n2---Leaf2 TEP2, Encap | D1
Figure 4
The specific synchronization process is as foll ows:

1) When Leaf?2 devices announce routing information externally, they
carry TEP2 information.

2) Wien Leaf2 devi ces announce the encapsul ati on informati on Encap
ID1 to reach P2 externally.

3) When Leafl devices forward packets, they specify the forwarding
path and the destination information TEP2. At the same time, based
on the destination address P2, they specify the fina
encapsul ati on information Encap I D1 for sending.

4) The internedi ate device independently deternines the path to TEP2
and forwards the packet to TEP2.

5) TEP2, as the last hop router, directly encapsul ates the packet
according to the Encap I Dl and delivers the packet to P2

To address network congestion, the data | ayer enploys a Credit-based
Fl ow Control nechanismto ensure that the egress end has sufficient
capacity to receive data sent fromthe ingress end.

Thi s necessitates the creation of a corresponding virtual queue
(VOQ at the ingress end for each transm ssion queue on the egress
end. Typically, the establishnment of these queues requires the
control plane to assist the data plane in transmitting queue

i nformati on corresponding to the physical interface fromthe egress
end, aimng for enhanced interoperability. To this end, a new EVPN
route type is needed to convey the information required for VOQ
creation.

The specific process of entry synchronization and data handling is
as foll ows:

1) The Egress device sends out port queue information to the Ingress
device, which is only required during the initial establishnent of
BGP EVPN nei ghbor rel ati onshi ps.

2) The Ingress device creates the VOQ
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3) The Ingress device sends a Credit request.
4) The Egress device responds with a Credit ACK

5) Data packets are transnitted.

Fomm e - o - + B +
| Leaf 1 | | Leaf 2 |
[Ingress +-------cmmmmm oo +Egr ess |
T + S +
1. CQut-put que information
Lo e e e e - =
2: VOQ Create
---------- >
3: Credit Request
---------- >
4: Credit ACK
Lo e e e e - =
5: Send Pkt
____________ >
Figure 5

5. Protocol Extension

This section introduces the method of extending the BGP protocol to
carry the Tunnel Egress Point information within the comunity
attribute.

The Tunnel Egress Point information includes the Device | ndex and
Port Index. The Device Index is globally unique and is used to

di stinguish different Leaf devices, while the Port Index is unique
to the local device and is used to differentiate between different
interfaces on the | ocal device.

5.1. Extend for TEP(Tunnel Egress Point)

the TEP attribute is advertised as the path attribute type for BGP
routes.

Add a new type, TEP type, to "BGP Tunnel Encapsul ation Attribute
Tunnel Types."

The TEP attribute is an optional transitive BGP path attribute.

0 1 2 3
01234567890123456789012345678901
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T e L o o o e i i s it NN R SR S B S
| Tunnel Type(2 octets) | Length(2 octets) |
B i s T T i i o S o T Ji I
| Val ue (vari abl e) |
e L i i T ki R S
Fi gure 5: Tunnel Egress Point attribute
Tunnel Type: TBD, 2 octets. ldentifies a type of tunnel. The field
contains values fromthe | ANA registry "BGP Tunnel Encapsul ation
Attribute Tunnel Types" [I|ANA- BGP- TUNNEL- ENCAP] [ RFC9012]

Length: 2 octets, |length of Val ue

Currently, two types of TEPs have been defined: one that carries a
one Device ID and one Port ID attribute, and another that carries
one Device ID multiple DevicePort attributes.

When the destination address is a unicast address, the corresponding
destination node is a single node, and it carries a single

Devi cePort attribute. Wen the destination address is a broadcast
address, the correspondi ng destination node is a group of nodes, and
it carries one DevicelD and nultiple PortID attributes.

0 1 2 3
01234567890123456789012345678901
B T I e R i i i T S S e e I e ik oI I S S e S S
| TEP Type | Length(1 octets)]| Resv |
el i I e i it T e e e e i i T o S e e S e T R R
| Device ID (4 octets) |
R i T I e T S S e S TR S T e i I S e S e e e e o o
| Port ID (4 octets) |
B T I e R i i i T S S e e I e ik oI I S S e S S

Figure 6: Single Port Index attribute

TEP Type 1: TBDl1l, Single Port Index, 1 octet
Length: 8, length of one DevicePort, 1 octet
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Resv: 2 octets
Device ID: The Device ID, 4 octets

Port ID: The port ID, 4 octets

0 1 2 3

01234567890123456789012345678901
el i I e i it T e e e e i i T o S e e S e T R R
| TEP Type | Length(2 octets) | Resv |
R i T I e T S S e S TR S T e i I S e S e e e e o o
| Device ID (4 octets) |
B T I e R i i i T S S e e I e ik oI I S S e S S
| Port ID1 (4 octets) |
el i I e i it T e e e e i i T o S e e S e T R R
I+- e i T e e e S i i T i S S e e S i i s e +-|+
| Port IDn (4 octets) |
B T I e R i i i T S S e e I e ik oI I S S e S S

Figure 7: Miultiple Port Index attribute

TEP Type 2: TBD2, Multiple Port I|ndex

Resv: 1 octet

Lengt h: DevicePort Total |ength

Device ID: The Device ID, 4 octets

Port ID: The port ID, 4 octets, can carry one or nore, at |east one.
5.2. Extend for Encap ID

The Encap I D occupies 2 bytes and is currently used only in EVPN
networks. To facilitate the packaging of routes with the sane
attributes in BGP, the inplementation includes the Encap I D as part
of the NLRI information in EVPN routes. It reuses the Mils ID2 field
within the EVPN NLRI, elimnating the need for additiona

ext ensi ons, as shown bel ow.
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e +
| RD (8 octets) |
o e m e e e e e e e e e e e e e e me e +
| Et hernet Segment ldentifier (10 octets)]|
O U g +
| Ethernet Tag ID (4 octets) |
Fom e m e e e eeeieeaeecciceseaccaeaaaas +
| MAC Address Length (1 octet) |
o e m e e e e e e e e e e e e e e me e +
| MAC Address (6 octets) |
O +
| 1P Address Length (1 octet) |
Fom e m e e emeeeeieeieeccicemeaccneaaaas +
| 1P Address (0, 4, or 16 octets) |
o e m e e e e e e e e e e e e e e me e +
| MPLS Labell (3 octets) |
O +

| MPLS Label 2 (0 or 3 octets) |
| /Encap ID attribute (0 or 3 octets)

Figure 8
5.3. Extend for VOQ Information

To facilitate the transmission of all local interface-related VOQ

i nformati on between two devices, it is necessary to introduce two
new route types in EVPN. One route type represents device

i nformati on, which includes details such as the device ID and the
nunber of device interfaces. The other route type represents
interface information, which includes the nunber of VO
corresponding to a specific interface on the device. The first route
type is referred to as the OSF-Device Route, and the second is
referred to as the OSF-Interface Route.

After the EVPN nei ghbor relationship is established, the BG of the
Egress device nust first transmt the OSF-Device Route to informthe
peer of the total number of interfaces on the device. Subsequently,
it transmits the OSF-Interface Route based on local interface

i nformati on. The Ingress device, on the other hand, needs to parse
the OSF-Device Route to determ ne how many OSF-Interface Routes it
shoul d receive, signifying the conpletion of the VOQ information
transm ssi on process. Once this process concludes, the Ingress

devi ce creates VOQ resources, thereby establishing the end-to-end
Credit-based Fl ow Control mechani sm

The format of the OSF-Device Route is as shown in the figure bel ow.
It must include a 4-byte System|ID, a 2-byte Interface Count, a 1-
byte Flag, and a 1-byte reserved field. At this stage, both the Flag
and Reserved fields nust be set to O.
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OSF- Devi ce Rout e:

o m o oo +
| SystemID (4 octets) |
o m o e e ie e +
| Interface count (2 octets) |
o e m e e e e e e e e e e e e e e me e +
| Flag (1 octet) |
o m o oo +
| Reserve (1 octet) |
o m o e e +
Figure 9

The format of the OSF-Interface Route is as shown in the figure

bel ow. The Device ID nust match the one sent in the OSF-Device Route
fromthe sane device. The Interface IDis used to distinguish
different interfaces on the sane device, and it is possible for
Interface IDs to be the sane across different devices. The Interface
Type is used to extend richer interface information. The Queue ID
represents the specific VOQ and a single interface may have

mul tiple Queue |Ds.

OSF- I nterface Route:

e +
| SystemID (4 octets) |
o e m e e e e e e e e e e e e e e me e +
| Port ID (4 octets) |
O +
| Interface type (1 octet) |
Fo e m e e e eeeieeieaccicemeaccneaaaas +
| Que ID (1 octet) |
o e m e e e e e e e e e e e e e e me e +
Figure 10

5.4. Inplenentation based on different types of networks

For the network shown in Figure 1, it can be a regular Layer 3 IP
network or a Layer 2 network based on EVPN.
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When advertising network route information, extended TEP attribute
information is carried as path attribute.

If it is an EVPN network, the Encap IDis advertised with Type-2 MAC
routes. Wien Leafl forwards a packet to a host under Leaf2's P2, it
first retrieves the TEP informati on based on the P2 route and then
obtains the Encap ID information based on the host infornmation.
Duri ng packet encapsul ation, both the TEP and Encap I D information
are included in the packet sent to Leaf?2.

The support for BGP Multicast VPN (MVPN) Services [ RFC6513] with
Tunnel Egress Point is outside the scope of this document.

6. Procedure
6.1. Procedure for |Pv4/1Pv6

When the control plane uses IPv4 or IPv6 unicast address fanilies,
the data pl ane does not require additional encapsul ation extensions,
except for sorting. The control plane only needs to add simlar
extensions like 5.1. The specific handling of the control plane and
data plane is as foll ows.

Control Layer:

1) When OFP-Egress advertises |Pv4/1Pv6 prefix routes externally, the
TEP attributes serve as path attribute types for these routes. For
specific extension formats, refer to sections 5.1

2) Upon receiving the prefix routes, OFP-Ingress updates the
destination address and TEP information into the L3 forwarding
tabl e.

Forwar di ng Layer(details are not included in this docunent, the
following is just the processing |ogic):

1) The L3 forwarding table records the TEP information.

2) During packet forwarding, OFP-Ingress sequences packets based on
TEP i nformati on and enbeds the TEP i nformati on and packet sequence
nunber in the forwarded packet. How the TEP informati on and
sequence nunber are carried within the forwarded packets is beyond
the scope of this docunent.

3) OFP-Forward devices can choose to forward based on |IP/1Pv6

addresses or based on TEP info, without regard to packet disarray
during forwarding.
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4)

5)

6)

Packets forwarded to OFP-Egress may arrive out of order due to
differing intermedi ate paths.

OFP- Egress receives the packets, sorts themaccording to their
sequence nunbers, and if necessary, reassenbles them and forwards
the packets to the server the original order sent by OFP-Ingress.

When delivering packets to the server, OFP-Egress adds the
necessary encapsul ation, and then delivers themto the server

The information that the control plane’'s OFP-Egress sends to the
OFP-Ingress is shown in Figure 11

hecl ,
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<-- Advertise TEP and EncaplD in Route attrib to Ingress
+--- Server1(10.1.1.1)

Devl D1 /| TEP: (DevlD1, Portl D1)
S +/
+--| OFP- Egr ess1|\
/ R + +--- Server2 (20.1.1.1)
R +/ TEP: (Devl D1, Portl D2)
| OFP-Ingress |/
S +\
\ +--- Server3(30.1.1.1)
\ Devl D2 [ TEP: (DevlD2, PortlDl)
\ R +/
+- - | OFP- Egress?2|\
o m e e e - + \

+--- Server4(40.1.1.1)
TEP: (Devl D2, Port?2)

\ Devl Dn +----Servernl(xx.1.1.1)
\ R +/ TEP: (Devl Dn, Port1)
+---| OFP- Egressn| Encapl D: 1
S +\
+---- Servern2(yy.1.1.1)

TEP: (DevlDn, Port2)

Figure 11

The data naintai ned by the OFP-Ingress is shown in Figure 12.
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Figure 12

The process of packet sending and reordering in the forwarding |ayer
is shown in Figure 13. Here, pl, p2, and p3 are the three packets
sent from OFP-Ingress to OFP-Egress. After being forwarded through
mul ti ple ECMP paths, they arrive at the OFP-Egress in the order p3,
p2, pl. The OFP-Egress then reorders them based on the Sequencel D,
restoring the order to pl, p2, p3 before delivering themto the

Server.
TEP TEP
Sequencel D Sequencel D
Encapl D +------------ + Encapl D
R +-->pl1 | ECMP1 +- +-->p3 +--------- +-->pl(encap)
| OSF- | —=============\ |/ | OSF- |
| +-->p2 | ECWP2 tooem- - >p2 | +-->p2( encap)
| | ngress | —============= [\ | Egr ess |
| +-->p3 | ... +-  +--->pl | +-->p3(encap)
+- - - - - + oo T T T ——— +
| ECMPN |
R +
Fi gure 13

6.2. Procedure for EVPN
6.2.1. L2 Forwarding

Control Layer:

1) When OFP-Egress advertises Type 2 routes (MAC/ I P adverti sement)
externally, it carries the TEP and Encap IDin the NLRI. For
exanpl e, OFP-Egressl advertise Type 2 route with MAC address
(MACLl), |IP Address (10.1.1.1), EncaplD (1), TEP (DevlD1,

PortI Dl). For detailed formatting, see Figure 14.

2) Upon receiving the EVPN Type 2 routes, OFP-Ingress updates the
destination address, TEP information, and EncaplD into the L2
forwardi ng tabl e.

Forwar di ng Layer:

1) The L2 forwarding table records the TEP and Encapl D i nformati on

2) During packet forwarding, OFP-Ingress sequences packets based on
TEP i nformation, enbedding the TEP i nfo and packet sequence numnber
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3)

4)

5)

6)

hecl ,

in the forwarded packet. Additionally, it encapsul ates the Encapl D
information within the packet. How the TEP information, sequence
nunber, and EncaplD are carried within forwarded packets is beyond
the scope of this docunent.

OFP- Forwar d devi ces can choose to forward based on MAC or IP
addresses, or based on TEP attributes, w thout regard to packet
di sarray during forwarding.

Packets forwarded to OFP-Egress may arrive out of order due to
differing internedi ate paths.

OFP- Egress receives the packets, sorts themaccording to their
sequence nunbers, and if necessary, reassenbles them and forwards
the packets to the server the original order sent by OFP-Ingress.

When delivering packets to the server, OFP-Egress converts the
packets according to EncaplD information into | ocal encapsul ation
formats, it then adds a L2-1ayer encapsul ation to the packets
based on the Encapl D and forwards themto the server in sequence.
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<-- Advertise TEP and EncaplD in Route attrib to Ingress
+--- Server1(10.1.1.1, MACL)

Devl D1 /| TEP: (Devl D1, PortlD1)
A +/ EncaplD: 1
+--| OFP- Egr ess1|\
/ R + +--- Server2 (20.1.1.1, MAC2)
R +/ TEP: (Devl D1, Portl D2)
| OFP-Ingress |/ Encapl D: 2
S +\
\ +--- Server3(30.1.1.1, MAC3)
\ Devl D2 [ TEP: (DevlD2, PortlDl)
\ R +/ EncaplD: 1
+- - | OFP- Egress?2|\
o m e e e - + \

+--- Server4(40.1.1.1, MAC4)
TEP: (DevlD2, Port2)

Encapl D. 2
\ Devl Dn +----Servernl(xx.1.1.1, MACnl)
\ R +/ TEP: (Devl Dn, Port1)
+---| OFP- Egressn| EncaplD: 1
R +\
+---- Servern2(yy.1.1.1, MACn2)
TEP: (DevlDn, Port2)
Encapl D: 2
Figure 14

6.2.2. L3 Forwarding
Control Layer:

1) When OFP-Egress advertises Type 2 routes (MAC/ I P adverti senent)
externally, it carries the TEP and Encap IDin the NLRI. Wen OFP-
Egress advertises Type 5 routes (IP prefix), it carries TEP
i nformati on. For exanple, OFP-Egressl advertise Type 2 route with
MAC address (MACLl), |P Address (10.1.1.1), EncaplD (1). And
advertise Type 5 route with I P address (100.1.1.0/24), GWVIP
address (10.1.1.1), TEP (DevlD1, PortlID1).

2) Upon receiving the EVPN Type 2 routes, OFP-Ingress updates the
destination address, TEP information, and EncaplD into the L2
forwardi ng tabl e.

3) Upon receiving the EVPN Type 5 routes, OFP-Ingress | ooks up the
correspondi ng Type 2 route using the Type 5 route’s GWI P address
and inherits the Type 2 route’s EncaplD. It then updates the
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destination address, TEP information, and EncaplD into the L3
forwardi ng tabl e.

Forwar di ng Layer:

1)

2)

3)

4)

5)

6)

hecl ,

The L3 forwarding table records the TEP and Encapl D i nfornation.

Duri ng packet forwarding, OFP-1ngress sequences packets based on
TEP i nformation, enbedding the TEP info and packet sequence number
in the forwarded packet. Additionally, it encapsul ates the Encapl D
informati on within the packet. How the TEP i nformati on, sequence
nunber, and Encapl D are carried within forwarded packets is beyond
the scope of this docunent.

OFP- Forwar d devi ces can choose to forward based on MAC or IP
addresses, or based on TEP attributes, w thout regard to packet
di sarray during forwarding.

Packets forwarded to OFP-Egress may arrive out of order due to
differing intermedi ate paths.

OFP- Egress receives the packets, sorts themaccording to their
sequence nunbers, and if necessary, reassenbles them and forwards
the packets to the server the original order sent by OFP-Ingress.

When delivering packets to the server, OFP-Egress converts the
packets according to EncaplD information into | ocal encapsul ation
formats, it then adds a L2-1ayer encapsul ation to the packets
based on the Encapl D and forwards themto the server in sequence.
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<-- Advertise TEP and EncaplD in Route attrib to Ingress
+--- Ext-Routel: 100.1.1.0/24
/ Gat eVay1(10.1.1.1, MACIL)

Devl D1 /| TEP: (DevI D1, PortlD1)
R +/ EncaplD: 1
+- - | OFP- Egress1|\
/ A + +--- Ext-Route2:100.2.1.0/24
/ Gat eVay2(20. 1. 1. 1, MAC2)
R +/ TEP: (Devl D1, Portl D2)
| OFP-1ngress |/ Encapl D: 2
R +\
\ +--- Ext-Route3: 100.3.1.0/24
\ / Gat eVay3(30.1.1.1, MACI)
\ Devl D2 /| TEP: (Devl D2, PortlD1)
\ R +/ EncaplD: 1
+- - | OFP- Egr ess2| \
R +\

+--- Ext-Route4: 100.4.1.0/24
Gat eVay4(40.1.1. 1, MACA)
TEP: (Devl D2, Port2)

Encapl D: 2
\ DevI Dn +----Ext - Rout en1( 100. xx. 1. 0/ 24)
/ Gat eWaynl(xx. 1. 1.1, MACnl)
\ Fooee - +/ TEP: (DevlDn, Port1)
+---| OFP- Egressn| EncaplD: 1

R +\
+- - - - Ext - Rout en2(100. yy. 1. 0/ 24)
Gat eVayn2(yy. 1. 1. 1, MACn2)
TEP: (DevlDn, Port2)
Encapl D: 2
Fi gure 15

7. Depl oynent consideration

The Device I D of each Spin device rmust be globally unique, which can
be ensured through configuration or by uniformy distributing

guar antees through the controller.

8. | ANA Consi derations

Thi s docunent registers the following in the "BG Tunnel
Encapsul ation Attribute Tunnel Types" registry.[ RFC9012]

TBD  Tunnel Egress Point attribute
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9. Security Considerations
TBD
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