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Abst r act

When cal cul ating the path selection for service traffic, it is

i mportant to consider not only network metrics, but also the inpact
of service Metric. Therefore, it is necessary to transmt service
Metric information fromthe service site to the user access site, in
order to facilitate path selection for service traffic at the access
router.

Thi s docunent describes an approach for using the BG® Control Plane
to steer traffic based on a set of netrics that reflect the
under|ying network conditions and ot her service-specific state

coll ected from avail abl e service | ocations.
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1. Introduction

In scenarios such as edge services and Conputing-Aware Traffic
Steering (CATS) services, service instances are depl oyed across

mul ti pl e geographically distributed sites to achi eve better response

times.

When selecting a path for service traffic, it is inportant to

consider not only network netrics but also the operationa

the service, which includes CPU utilization, service queue |ength,
menory usage, and other factors. These operational statuses of the

service are abstracted as service netrics,
to be directed to the optinal

metrics and service netrics.

Li n,
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Due to the rapid changes in service operational status, it is
necessary for the service site to frequently send update nessages
regarding its operational status to the user side. Typically, the
update frequency ranges from1l to 5 m nutes.

In scenarios with a |arge nunber of services, frequent updates of
service netrics for each service instance can consunme a significant
anount of network bandw dt h.

Since BGP has rich routing strategies that can adapt to the
diversity and variability of services, and has a route reflector
(RR) function that can reduce the session connections for service
metric distribution, this docunment chooses BGP as the control plane
of the networks that support service nmetric distribution. This
docunent describes a service netric distribution framework based on
BGP, which is designed to support the automatic discovery, start
notification, and updating of service netrics.

1.1. Conventions and Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "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
capital s, as shown here

Thi s docunent uses the following terms from[draft-ietf-cats-
framewor k] :

Conputing-Aware Traffic Steering (CATS)
CATS Service ID (Cs-1D)
CATS Instance Selector ID (ClS-1D)
Cient
Service
I ngress CATS- For war der
Egr ess CATS- Forwar der
Service site
Additionally, this docunment uses the following terns from [ RFC4364]:
Route Target (RT) Attribute
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Rout e Di stingui sher (RD)
Virtual Private Networks (VPN)
Thi s docunent introduces the follow ng terns:
Service Metric Routing: Routing based on Service Metric.

Di scoverer Egress CATS- Forwarder which connected to the service
site.

Originator | ngress CATS-Forwarder which connected to the client.
1.2. Gap

The process of Service Metric routing involves Egress CATS- Forwar der
collecting service netric information and notifying it to Ingress
CATS- Forwar der. When | ngress CATS- Forwarder needs to forward service
traffic, it selects the optimal path for forwardi ng based on the
network nmetric and service nmetric information

Due to the frequent changes in service netrics, the Egress CATS-
Forwarder needs to periodically notify the I ngress CATS-Forwarder of
updates to the service netrics.

In the current inplenmentation, BGP uses existing address families to
distribute service netric routes. Consequently, if there are nodes
that do not need to consider Service Metric Routing, additiona
filtering methods are required to avoid potential inpacts on the
efficiency of other route processing. Additionally, the CS-1D
identifying the service does not necessarily have to be an anycast
address. The existing address fam lies are not sufficient to support
future flexible expansion. Mreover, injecting periodically changing
metric attributes into the existing address famlies may affect
their stability. It is also essential to prevent attribute |leaks to
avoi d security risks.

Alternatively, there is a current proposal to use a new BGP address
famly to propagate Service Metric Routing. The advantage of using a
separate BGP address famly is that routers not involved in service
traffic processing are unaffected by Service Metric routing, as they
do not pay attention to Service Metric routes. And the new BGP
address famly is highly extensible and can flexibly design packet
formats, maki ng packet packaging nore efficient and reduci ng network
| oad.

Furt hernore, when the I ngress CATS-Forwarder router has not yet
received service traffic, periodic updates of Service Metric routing
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are unnecessary. This docunment presents a filtering notification
mechani sm for Service Metric routing, ensuring that notification to
the corresponding Service Metric routing is only required when
handl i ng the respective service traffic. In this scenario, for

envi ronments supporting nmultiple services sinultaneously, the

I ngress CATS- Forwarder router only needs to focus on the Service
Metric routing related to the services it handles. This approach
significantly reduces the burden on the Ingress CATS-Forwarder.

2. Solution

To minimze the inpact on existing routing information and to
enhance security and scalability, service netrics are transnitted
via an i ndependent new address famly.

2.1. Overview

For Service Metric routers, each service needs to be mapped to a
service IDto differentiate between different services, called CS-
ID. The CS-1D can be an | Pv4 address, an | Pv6 address, or nore
abstractly, an integer.

To differentiate between different service sites for the sane
service, each service site is assigned a service instance ID, called
CsS1D

When CS-ID is used as an I Pv4 or | Pv6 address, it corresponds to the
Anycast node. The advantage of using Anycast node is that it can

| everage the existing routing and forwarding infrastructure.

However, the drawback is that it can inmpact non-Service Metric
routing, as all routers have to process Anycast routes. Therefore,
we consider adopting a nore general approach, which is to use a
universal CS-1D instead of |Pv4/1Pv6 addresses.

The processing flow of this new approach is shown in the figure 1.
The reachability information of the service site location is
published to the ingress device through the BGP existing address
famly or other routing protocols to ensure the reachability of the
service site location. The egress device sends the service netric
information to the ingress device through the BGP new address
famly. The service netric infornation carries the service |ocation
i nformati on, and the outbound interface information of service is
iterated through the service location information to formthe
service forwarding informati on, which is used to guide the
forwardi ng of service traffic.
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S T + Fommmaa - +
Client--] Ingress |------------------------ | Egress |--Service site
S R + Fomm oo +
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| <---------- service metric---------- |

Cont r ol | |
| <--service location reachability---]|
R [ o [ o o

Forwarding |--service forwarding information-->|

Figure 1: New approach Processing Fl ow

The mapping from service characteristics to CS-1D needs to be
announced by the egress router. The Ingress CATS- Forwarder stores
the mapping relationship and naps the received service traffic to
the correspondi ng service CS-1D according to the nmapping

rel ati onship. Service characteristics could include protocol type,
service port number, TCS type, and so on. How the service
characteristics is defined, and how the mapping relationship is
publ i shed, are out of the scope of this docunent.

When CS-ID is used as an Anycast address, no service characteristics
are required since the destination address of the service request
message i s the Anycast address of CS-1D.

The function of automatically discovering and announci ng the nappi ng
of service characteristics to CS-1D by the egress router can be
abstracted into a nodul e: Di scoverer.

To facilitate the filtering of Service Metric routes by nodes that
do not concern Service Metric routing, considering the
characteristic of frequent updates in Service Metric routing, this
docunent defines a new BGP Address-Family called BGP Service Mtric
(SM AFI, and two new BGP Sub- Address-Famly (BGP SM SAFI and BGP
VPN SM SAFI), which | everages the characteristic of frequent updates
in Service Metric routing.

The 1 ngress CATS- Forwarder receives the service nappi hg announcenent
sent by the Discoverer and saves the correspondi ng servi ce mapping.
In order to further reduce the bandw dth consunmed by Service Metric
routes, a dynamic filtering notification nechanismis introduced. If
it needs to pay attention to the service netric information, it
sends a Start-Notification for service nmetrics to the Discoverer.
Here, we abstract a new nodule called Oiginator.
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The Di scoverer first sends a service automatic discovery route to
notify the I ngress CATS-Forwarder about the existence of Service
Metric routes. If the Ingress CATS-Forwarder needs to obtain the
service nmetric information, it acts as an Originator and sends a
start notification for service nmetrics to the Discoverer. On the
contrary, if the Ingress CATS- Forwarder hasn't received any traffic
related to the service yet, it doesn't need to pay attention to the
service nmetrics at the nmonent.

Subsequently, The Discoverer receives the service netric start
notification nmessage sent by the Originator, records the start
notification status, and sends service netric updates to the
Origi nator.

In general, the Originator only needs to send start notification
routes to request service nmetric information when it receives
service requests related to the specific service. However, for
sinplification purposes, the Originator can al so choose not to use
the dynamic filtering notification mechanismand directly send start
notification routes to request service nmetric information upon

recei ving automati c di scovery routes.

Sending a start notification nessage without any service traffic can
i nprove the response speed when the service traffic is first

recei ved. However, the downside is that it increases the load on the
I ngress CATS- Forwarder. The specific usage scenario needs to be
assessed based on whether priority is given to the response speed to
service requests or to reducing the | oad on the Ingress CATS-
Forwarder. This can al so be determ ned based on the characteristics
of each service. For exanple, for services with higher real-tine
requirenents, inmediate notification can be adopted, while other
services can use on-demand notification.

The specific processing steps are as foll ows:

| <--1) Type 1: Auto-Di scovery Route------- |
2) Servi ce Request-->| |
| ---3)Type 2: Start-Notification Route-->
| <--4) Type 3: Update Route--------------- |
| <--5)Type 3: period Update Route-------- |

Figure 2: BGP Service Metric Route Process

1) The Di scoverer gathers service informati on and sends an Autonatic

Di scovery Route to the Originator to indicate the existence of a
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2)

3)

4)

5)

Li n,

service. The specific format of Automatic Discovery routes is
shown in Section 3.1. If the Oiginator chooses not to use the On-
Demand filtering notification mechanism it skips the 2) step and
proceeds directly to the 3) step upon receiving Autonatic

Di scovery routes.

When the Originator receives a service request, it checks if it
mat ches the characteristics of service specified in the previously
received Automatic Discovery routes. If there is a match, it
associ ates the request with the correspondi ng service type, as 3).

Oiginator sends a Start Notification Route to obtain the service
metric information. The format of the Start Notification nessage
is shown in Section 3.2.

Upon receiving the Start Notification route, the Discoverer sends
an Update Route to notify the service netric information. The
Update Route format is as shown in Section 3.4. In the case of
mul tiple discoverers, the Originator needs to send Start
Notification nessages to all discoverers, and after receiving the
Update Route from each Di scoverer site, it selects the optinal
route to guide the Service Metric route forwarding.

Thereafter, the Discoverer periodically sends Update Routes to
update the service netric information when it changes.
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2.2. Discovery and Notification for Service Metric

oo e m e e e e e e e e e e e e e e e e e e e e e e e +
| Di scovery-Table (Type 1 Route)
| S + S +
|-------- |CS-1D | |CS-1D |
S + S +

+
1
1
1
1
1
1
1
1
+
+
1
1
1
1
1
1
1
1
+

|CS-1D | |CS-1D |
| Ss-1D1 | | A S-1D2 |
R +Locationl +----+Location2 |
| | Metricl | | Metric2 |
| o m e e e - + o m e e e - +
oo e m e e e e e e e e e e e e e e e e e e e e e e e +

Figure 3: Service Metric Table for Public Network

e +
| Di scovery-Table (Type 1 Route)
| E S + E S +
e +RD1 +----+RD2 |
|CS-1D | |CS-1D |...
Fommm e a - + Fommm e a - +

e + e +

R +RD3 +----+RD4 |
|CS-1D | |CS-ID ...
e + e +

| RD1 | | RD2 |
|CS-1D | |CS-1D |
| Ss-1D1 | | Gl S-1D2 |
Fomem - +Locationl +----+Location2 |
| | Metricl | | Metric2 |
| S + S +
oo e e e e e e e e e e e e e e e e e e e e oo +

Figure 4. Service Metric Table for VPN Network
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For each service type, maintain a Service Metric Table that records
the CS-1D for each service. As shown in Figures 3 and 4, The Service
Metric Table consists of a Discovery Table, a Notification Table,
and a Metric Table. For VPN network, the service table contains RD,
while for public network, it does not contain RD.

When Di scoverer establishing a new BGP nei ghbor, the Type 1
automati c di scovery routes is advertised to the neighbor to notify
the associated CS-1D of the service.

When Originator receives discovery routes, it nmaintains a service
di scovery table based on the CS-ID.

If local on-demand filtering notification is required, the
Oiginator only sends start notification routes to the Discoverer to
request service netric information when it receives a |ocal service
request. Qtherwise, it directly sends start notification routes to
request service nmetric infornmation.

Upon receiving Type 2 start notification routes from Oigi nator,

Di scoverer sends Type 3 updated routes to the Originator to update
the service netric information, and the Originator of this service
is recorded for future use in sending updated routes based on this
i nformation.

When the service metric information changes afterwards, D scoverer
sends Type 3 updated routes to the Oiginator based on the
Noti fi cation-Tabl e.

The service nmetric information is stored as Service Metric Tabl es
and published via Type 3 routes. During publication, it is only sent
to originators. Start Notification information is stored in the
Noti fication Tabl e.

To avoid frequent updates of service netric information, the updated
routes are sent based on the mininumrefresh tine.

3. BGP Service Metric AFl and SAFI

In order to carry out the transm ssion of service netric information
between different routers, this document defines a new BGP Service
Metric Address Family ldentifier (BGP SM AFl) and two new BGP
Service Metric Subsequent Address Fanily ldentifier (BG SM SAFlI and
BGP VPN SM SAFI). Both SM SAFI and VPN SM SAFI SHOULD be applied to
BGP SM AFI .

BGP SM SAFI can be enabl ed on transport devices in a provider
network (underlay) to conplete service netric transport across the
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provi der network. The nulti-domain transport network nmay conprise
of multiple BGP ASs as well as multiple | GP domains within a single
BGP AS. BGP SM SAFI can al so be enabled within a VRF on a PE router
towards a peering CE router, and on devices within a custoner
network. BGP VPN SM SAFI is used for the distribution of service
metric routes fromdifferent customers received on a PE router
across the provider network, maintaining the separation of the
customer address spaces that may overl ap.

Thi s docunent al so defines an extensible NLRI nodel for both SAFls
that allow nultiple NLRI types to be defined for different use
cases. Each type of NLRI contains key and TLV based non-key fields
for efficient encoding of different per-prefix information. The
specific format information of the NLRI will be described in section
3.

4. BGP Service Metric Routes

Thi s docunent defines a new BGP Network Layer Reachability
Information (NLRI) called the Service Metric NLRI.

The format of the Service Metric NLRI is as foll ows:

S +
| Rout e Type (1 octet) |
o e e e e e e e e e e mmmemao - +
| Length (1 octet) |
o e e e e e e e e e e e e oo oo +
| Route Type specific (variable) |
S +

The Route Type field defines the encoding of the rest of the Service
Metric NLRI (Route Type specific Service Metric NLRI).

The Length field indicates the length in octets of the Route Type
specific field of the Service Metric NLRI.

Thi s docunent defines the foll ow ng Route Types:
+ 1 - Service Metric Automatic Discovery route
+ 2 - Service Metric Start Notification route
+ 3 - Service Metric Update route
The detail ed encoding and procedures for these route types are

descri bed i n subsequent secti ons.
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The Service Metric NLRI is carried in BG? [ RFC4271] using BGP

Mul ti protocol Extensions [RFCA760] with an AFl of TBD and two SAFIs
of Service Metric (To be assigned by ANA). The NLRI field in the
MP_REACH NLRI/MP_UNREACH NLRI attribute contains the Service Metric
NLRI (encoded as specified above). Because the Service Metric Route
does not use the next hop address of the MP_REACH NLRI attribute,
the I ength of Next Hop Network Address is set to O, which helps to
package service nmetric routes, that is, encapsulate multiple NLRI's
in the same BGP update nessage to reduce network overhead.

4.1. The Service Metric Automatic Discovery NLRI

For BGP SM SAFI, A Service Metric Automatic Di scovery route type
specific Service Metric NLRI consists of the foll ow ng:

For BGP VPN SM SAFI, A Service Metric Automatic Di scovery route type
specific Service Metric NLRI consists of the foll ow ng:

o m o oo +
| RD (8 octets) |
o m o e e aiaaoo-- +
| CS-1D (Vari abl e) |
o e m e e e e e e e e e e e e e e me e +

The Discoverer utilizes Service Metric Autonmatic D scovery nessages

to publish service characteristics and their associated CS-1D.

Oiginator that are interested in this service can need to obtain

the service metric information of this service.

CS-1D: includes a 1-byte type field and a variable-length field.
Type: 1 Byte, indicates the type of CS-1D.

1 The CS-ID type is a 4-byte unsigned integer, and al so
contains 1l-byte address famly identifier (AFl = |Pv4
or IPv6). AFI indicates the address fanily to which
the service bel ongs.

2: The CS-ID type is an | Pv4 Anycast address (4-byte),

whi ch indicates that the service belongs to the |Pv4
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address fam ly

3: The CS-ID type is an | Pv6 Anycast address (16-byte),
whi ch indicates that the service belongs to the |IPv6
address fam ly

For the purpose of BGP route key processing, only CS-ID is
considered to be part of the prefix in the NLRI.

4.2. The Service Metric Start Notificati on NLR

For BGP SM SAFI, A Service Metric Start Notification route type
specific Service Metric NLRI consists of the foll ow ng:

For BGP VPN SM SAFI, A Service Metric Start Notification route type
specific Service Metric NLRI consists of the foll ow ng:

o m e e e e e e e e e e e e aao o +
| RD (8 octets) |
e +
| CS-1D (Vari abl e) |
o m e e e e e e e e e e e oo oo +

There are two instances in which a Discoverer sends an Automatic

D scovery nessage. The first is when on-denmand filtering
notification is supported and |ocal service netric information for a
requested service is not available. In this scenario, the Oiginator
sends a Start Notification nessage to Discoverer based on the
automati c di scovery nmessage in order to request the corresponding
service nmetric information fromthe Di scoverer. The second instance
i s when on-denmand filtering notification is not supported. In this
scenari o, upon receiving an automatic di scovery nessage fromthe

Di scoverer, the Originator imrediately sends a Start Notification
message to request the corresponding service netric information

4.3. The Service Metric Update NLR

For BGP SM SAFI, A Service Metric Update route type specific Service
Metric NLRI consists of the foll ow ng:
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e +
| CS-1D (Vari abl e) |
o e m e e e e e e e e e e e e e e me e +
| ClS-I1D (4 octets) |
O +
| Non- Key Field (Variable) |
Fom e m e e eemeeeeieeeeeccieemeaccaeaaaas +

For BGP VPN SM SAFI, A Service Metric Update route type specific
Service Metric NLRI consists of the foll ow ng:

o m e e e e e e e e e e e e aao o +
| RD (8 octets) |
o m e e e e e e e e e e e e e emamao - +
| CS-1D (Vari abl e) |
o e m e e e e e e e e e e e e mo oo +
| CIS-ID (4 octets) |
o m e e e e e e e e e e e e aao o +
| Non- Key Field (Variable) |
o m e e e e e e e e e e e e e emamao - +

For the purpose of BGP route key processing, only CS-I1D and CIS-1D
are considered to be part of the prefix in the NLRI. CI S-1D can be
an address or an integer. To sinplify the inplenentation, this
article defines CIS-1D as a 4-byte integer. The Non-Key Field is to
be treated as a route attribute as opposed to being part of the
route. The Non-Key Field is a series of TLV format contents.

Non-Key (NK) Field: includes a 1-byte type field, a 1-byte length
field and a variable-length value field.

Non- Key (NK) Type = 0x01: represents metric information, which is
encoded as fol |l ows:

1
-II'OI\.)
1

-II'OOO

789 123456789 1
T S S s St U S S

—
—~
__Il_o.)

cte

)
B S i e S i e o
Metric (Variable) /1

e L S e St S DU SEp S S S S T E o

+—+oo
+m+©
+@+on—\

12345
ST N N
h(1l octet
B e

Wher e,
* Metric field: is defined here to be a set of el enents encoded as

"M Type/ Lengt h/ Fl ag/ Val ue" (i.e., a set of TLVs). Each such TLV is
encoded as shown bl ow
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| M Type(1l octet)|Length(1l octet)| Flag(l octet)

R ol I R R S R O + R i o e e ol S S s
| Val ue (Vari abl e) /1
R i T i e i i S e S S e S

VWere, Flag must be set to O if it is not used, and M Type defi nes
three comonly used types, as follows:

* M Type = 0x01l: represents a conposite nmetric information, which is
usual Iy used to represent the execution capability of the service
when a service has no special application requirements. The
composite metric is an average of the raw nmetrics of the service,

but the specific calculation nethod is beyond the scope of this
article. This conposite netric type is encoded as foll ows:

0 1 2 3
01234567890123456789012345678901
e o I e e ol i I T T T S S e e e e i i ol it T R R
| M Type=0x01 |Length(l octet)| Flag(l octet)

R T e i e i i S L S s il o T SR R R S
| Conposite Metric Value (4 octets) |
R i T i e i i S e S S e S

Where, The Flag carry additional information about the conposite
metric, the Flag is encoded as foll ows:

76543210
R e s i T
| Resv | R
+- - - - - - - -+
Bit R represents conposite netrics belonging to resource types. 1
i ndi cates resource type, 0 indicates non-resource type.

Resv: Reserved for future use. MJST be set to zero

* M Type = 0x02: represents a latency metric information, which is
usual Iy used as an indicator for selecting services when such
services are sensitive to low latency. Calculation of latency in the
network i s beyond the scope of this docunent. This |atency netric
type is encoded as foll ows:
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* M Type = 0x03: represents a weight netric information, which is
used as the weight value for selecting a service when the service
needs to support |oad bal anci ng depl oynent network. Again, the
calculation of the weight is beyond the scope of this docunent. This
wei ght nmetric type is encoded as foll ows:
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Non- Key Type = 0x02: represents a Location information of service
site, which is encoded as foll ows:

0 1 2 3
01234567890123456789012345678901
R o o e e i i e S S S s T S S S S e e ik i e R
| NK Type=0x02 |Length(1l octet)] Sub- Type |

T S i o I R S S i it et EIE S R R S S e i i e e s
| Location Val ue (Vari abl e) /1
R i i T i e e T ol EIE TRIE TR TR S S S S S e e o o i i T N R

Wer e,
Sub- Type: 1 octet,

0x01: Location Value is |Pv4 address (4 octets);
0x02: Location Value is |IPv6 address (16 octets);

Location Val ue: The Location address of service site, the specific
content depends on the Sub- Type.

The 1 Pv4 or | Pv6 Service site address nust be advertised in other
address famly, such as in the EVPN address fam|ly. The routing path
for service routes is forwarded through the actual path
corresponding to the IPv4 or | Pv6 Service site address. For exanpl e,
when the I Pv4 or I Pv6 Service site address is forwarded through SR
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MPLS or SRv6, the service routes also inherit the corresponding
f orwar di ng pat h.

Non- Key Type = 0x03: represents a Priority information, which is
encoded as foll ows:

0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| NK Type=0x03 |Length(l octet)]|

R e s T o T S R El ok i R e e S S e o o s
I I

Priority (2 octets) Affinity (2 octets)

R et e s i o e s i i
\Wer e,

Priority: 2 octets, Priority of the Service site.

Affinity: 2 octets, Affinity of the gateway where the Service site
is |ocated.

When the Discoverer receives a Service Metric start notification
message for the first time, it sends an Update nmessage to the
Originator to notify the update of service netric information.
Subsequently, if there are any changes in the service netric
informati on, an Update nessage is sent to the originators to notify
the update of service metric information. To avoi d frequent updates
of service netric, it is necessary to have a | ast update period to
control the mnimuminterval for updating the service metric of a
speci fied service.

5. Procedure

Fomm e e e oo + +----+ o m e e e - +
Client--+Originator+---+ RR +---+Di scovererl+----Service site 1
o e + 4o+ N S Spp—— + (CIS-ID 1, Metric)
I I
| Fomm e Service site 2
| (CS-1D 2, Metric)
| o m e e e - +
Fomm o +Di scoverer2+----Service site 3
Foeo oo Foeo oo + (CIS-1D 3, Metric)
I
Fomm e Service site 4

(CIS-1D 4, Metric)

Figure 5: Service Metric Network Topol ogy

Lin, et al. Expi res Decenber, 2025 [ Page 17]



I nternet-Draft Distribute Service Metric By BGP June 2025

The client is connected to the Originator, Service site 1 and
Service site 2 are connected to Discovererl, while Service site 3
and Service site 4 are connected to Discoverer2. The route reflector
(RR) is used to receive and advertise service netric routes fromall
CATS- Forwar ders whi ch include Oiginator and Di scoverer.

The following is the process of Oiginator and Di scoverer
interacting with BGP for Service Metric routing:

1) Di scovererl sends a Type 1 Automatic Discovery Route to announce
the service attributes associated with CS-ID 1. The Origi nator
receives the Automatic Discovery route and naintains the discovery
information for this service, recording the associati on between
CS-1D and service attributes. If the Oiginator Forwarder itself
does not support on-demand filtering notification, it directly
proceeds to the 3) step and i medi ately sends Type 2 start
notification routes.

2) When the Originator Forwarder receives a service request fromthe
Client for the first tine, it associates the request with the CS
I D based on the service attributes and the mai ntai ned di scovery
information. It then proceeds to the 3): sending Type 2 start
notification routes to all the recorded Discoverers of this
servi ce.

3) The Origi nator Forwarder sends a Type 2 start notification route
to all recorded Di scoverers of this service based on the CS-ID, in
order to request the nmetric information for this service.

4) When the Discovererl receives the Type 2 start notification
routes, it sends the metric information for this service to
originators by using Type 3 Update routes.

5) When the Originator Forwarder receives Type 3 Update route,
Originator uses the Service site address carried by Type 3 Update
route to iterate out the outbound interface of the Overlay network
to guide the forwarding of Cient service nessages.

6) Di scoverer2 establishes a BGP neighbor ship with Originator and
sends Type 1 automatic discovery routes to notice service
characteristics, associating themwith CS-1D 1.

7) When Originator receives new di scovery routes and if there are
al ready ot her discoverers and service netric tables, it sends
start notification routes to the new di scoverer, requesting new
service metric.
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8) When there is a change in the service nmetric, the Discovererl or
Di scoverer?2 sends Type 3 update routes to all originators based on
the Type 2 start notification routes. Update routes are sent only
to the originators, which helps in reducing network | oad.

9) When there is no service traffic for a long period of tine, the
service nmetric table is aged out, and Oiginator sends w thdrawal
of Type 2 start notification routes to all discoverers.

Di scoverer advertises the Type 1 Automatic Di scovery Route for BGP
VPN SM SAFI in the form bel ow

Type 1 Automatic Discovery Route UPDATE

NLRI : AFI =TBD and SAFI =TBD
Prefix: RD, CS-ID 1
Next Hop Length: O
Attributes:
Ext ended Community RT: RT Attribute for Service site
Locati on VPN

Figure 6: Type 1 Automatic Discovery Route Update Message

Originator advertises the Type 2 Start Notification Route for BGP
VPN SM SAFI in the form bel ow

Type 2 Start Notification Route UPDATE

NLRI :  AFI =TBD and SAFI =TBD
Prefix: RD, CS-1D 1
Next Hop Length: O
Attributes:
Ext ended Community RT: RT Attribute for Client Location VPN

Figure 7: Type 2 Start Notification Route Update Message

Di scoverer advertises the Type 3 Update Route for BGP VPN SM SAFI in
the form bel ow

Type 3 Update Route UPDATE

NLRI: AFI =TBD and SAFI =TBD
Prefix: RD, CS-ID 1, CSID1
Non-Key Field: Metric (Conposite Metric), Location (IPv4
Service site address), Priority (Priority=1, Affinity=2)
Next Hop Length: O
Attributes:
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Ext ended Community RT: RT Attribute for Service site
Locati on VPN

Figure 8: Type 3 Update Route Update Message
6. Security Considerations
TBD.
7. | ANA Consi derations
7.1. Service Metric AFl and SAFI

Thi s docunent requests a code point for Service Metric AFl (SM AFl)
and SAFls (SM SAFI and VPN SM SAFI) fromthe registry of Address
Fam |y Nunbers and Subsequent Address Family Nunbers.

7.2. Service Metric Route Types Registry

Thi s docunent requests creation of a newregistry for Service Metric
Automati c Di scovery, Service Metric Start Notification, and Service
Metric Update. And 1 ANA is requested to assign a new registry for
"Non-Key Field" of Service Metric Update NLRI.

Also ANA is requested to assign a new registry for Metric type of
Metric information in Service Metric Update NLRI.
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