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Abstract

In edge conputing, a service may be deployed on nultiple instances
within one or nore sites, called edge service. The edge service is
associ ated with an ANYCAST address in the IP layer, and the route of
it with potential service nmetadata will be distributed to the
networ k. The Edge Service Metadata can be used by ingress routers to
make path sel ections not only based on the routing cost but also the
runni ng environnent of the edge services.

The service route with netadata can be collected by a PCE(Path
Conpute Elerment) or an analyzer for calculating the best path to the
best site/instance. This draft descri bes a nechanismto coll ect
informati on of the service routes and rel ated service netadata in
BGP- LS
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1.

1.

1.

I nt roducti on

Many services deploy their service instances in multiple sites to get
better response time and resource utilization. These sites are often
geographically distributed to serve the user demand. For sone
services such as VR AR and intelligent transportation, the QoE will
depend on both the network netrics and the conpute netrics. For
exanple, if the nearest site is overl oaded due to the denand
fluctuation, then steering the user traffic to another |ight-Ioaded
site may inprove the QoE.

[1-D.ietf-idr-5g-edge-service-netadata] describes the BGP extension
of distributing service route with network and computing-rel ated
metrics. The router connected to the site will receive the service
routes and service netadata sent from devices inside the edge site,
and then generate the corresponding routes and distribute themto
ingress routers. However, the route with service netadata on the
router connected to the site can be also collected by a centra
Controller for calculating the best path to the best site.

Thi s docunent defines an extension of BGP-LS to carry the service

nmet adata along with the service route. Using the service netadata
and the service route, the controller can calculate the best site for
the traffic, giving each user the best (OE.

1. Term nol ogy
2. Requirenents Language

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

BGP- LS Extension for Service in a Site

The goal of the BGP-LS extension is to collect information of the
service prefix and netadata of the service, such as network netrics
and conpute nmetrics. A service is identified by a prefix, and this
information is carried by the existing prefix NLRI TLV. O her
information including service netadata is carried by attributes TLVs.
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2. 1. Prefi x NLRI

A service is identified by a prefix, and the Prefix NLRI defined in
the [RFC7752] is used to collect the prefix information of the
service. The format of the Prefix NLRI is shown in Figure 1 for
better understandi ng.

0 1 2 3
01234567890123456789012345678901
i ok It S S R R

| Protocol-ID |

I S i o T s S S S e s s T
| I dentifier I
| (64 bits) |
B i s T T i i o S o T Ji I
/1 Local Node Descriptors (variable) /1
i i i T i I S i e s o o i i
/1 Prefix Descriptors (variable) /1
R et e s i o e s i i

Figure 1: The | Pv4/1Pv6 Topol ogy Prefix NLRI Format

Specifically, the service prefix is carried by the | P Reachability
Information TLV(Figure 2) inside the Prefix Descriptor field. The
Prefix Length field contains the length of the prefix in bits. The
IP Prefix field contains the nobst significant octets of the prefix.

0 1 2 3

01234567890123456789012345678901
i R L s e T e R h th s i S SR N S
| Type | Lengt h |
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
| Prefix Length | IP Prefix (variable) /1
el i I e i it T e e e e i i T o S e e S e T R R

Figure 2: | P Reachability Information TLV Format
2.2. Attributes

The following three prefix attribute TLVs are used to carry the
met adata of a service instance:

1. Metadata Path Attribute TLV carries the conputing netric of the
service instances such as site preference, site physical
availability index, service delay prediction, service-oriented
capability and service-oriented utilization defined in Section 4
of [I-D.ietf-idr-5g-edge-service-netadata].
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2. Prefix SID TLV carries a Prefix SID associated with the edge
site.

3. Color Attribute TLV carries the service requirenent |evel
informati on of the service

1. Metadata Path Attribute TLV

The Metadata Path Attribute TLV is an optional attribute to carry the
Edge Service Metadata defined in the
[I-D.ietf-idr-5g-edge-service-netadata]. It contains nultiple sub-
TLVs, with each sub-TLV containing a specific nmetric of the Edge
Service Metadata. This docunent defines a new TLV in BGP-LS, which
reuses the nanme and the format of Metadata Path Attribute TLV.

0 1 2 3
01234567890123456789012345678901
o g S T S S T A S S
| Type | Length |
B i aT T e e o S o S S S I T et sl o ST S S S S S S

| |
| Val ue (nmultiple Metadata sub-TLVS) |
I I
i e R i e i i i e i i St S N e S
Figure 3: Metadata Path Attribute TLV format

* Type: identify the Metadata Path Attribute, to be assigned by
| ANA.

* Length: the total nunber of octets of the value field.

* Value: contains nultiple sub-TLVs. The nane and format of sub-TLV
is the sane as [I-D.ietf-idr-5g-edge-service-netadata]

Prefix SID Attribute TLV

In sone cases, there may be nultiple sites connected to one
Edge(egress) router through different interfaces. GCenerally, an
overlay tunnel will be used between the ingress router and the egress
for steering the traffic to the best site correctly. In SR MLS
networ ks or SRv6 networks, a prefix SIDis needed. For exanple, sone
SRv6 Endpoi nt Behavi ors such as End. DX6, End. X can be encoded for
each site so that the egress router can steer the traffic to the
corresponding site. The Prefix SID TLV defined [ RFC9085] can be used
to collect this information.
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The Prefix SID TLV is an optional TLV to carry the Prefix SID
associated with the edge site. The TLV format is illustrated in
Fi gure 4.

0 1 2 3

01234567890123456789012345678901
L e i S e I S ek i S N SR S
| Type | Lengt h |
B i s T T i i o S o T Ji I

I I
| Val ue (Prefix SID sub-TLV) |
I I
R et e s i o e s i i
Figure 4: Prefix-SID TLV for mat
*  Type: 1158, identify the Prefix SID Attribute.
* Length: the total nunber of octets of the value field.
* Value: contains Prefix SID sub-TLV.
2.3.1. Color Attribute TLV
Color is used to indicate the service level. For exanple, different
sites may have different | evels of service capability which is taken
into account by the controller when calculating the path to the
egress router. Mbre details can be added in the future revision.

The TLV format(shown in Figure 5) is sinmilar to the BG Col or
Ext ended Community defined in [ RFC9012].

0 1 2 3
01234567890123456789012345678901
T I T S S i T T S AR

| Type | Lengt h |
i e e R e T S S ok ok S RIS R R A
| Fl ags | Col or Val ue |

B T I i R i e i Sl e e g e S I T s s it sTE O T B S SR
| Col or Val ue |
e o ik I S R R e S i N
Figure 5: Color Attribute TLV format
* Type: identify the Color Attribute, to be assigned by | ANA

* Length: 6, length of Flags + Col or Val ue.
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* Flags and Color are the sane as defined in [RFC9012]. Col or
Val ue: 32 bit value of color.
3. Security Considerations
TBD
4. |1 ANA Consi derations
Thi s docunent requires IANA to assign the follow ng code points from

the registry called "BGP-LS Node Descriptor, Link Descriptor, Prefix
Descriptor, and Attribute TLVs":

| Value | Description | Reference |
Rttt sy bbb
| TBDL | Metadata Path Attribute Type | Section 2.2.1 |
dememaas N . +
| TBD2 | Color Attribute Type | Section 2.3.1 |
N o e e e e e e e e e e e e e e e e e e e e e emaeao - o m e e e oo - +
| TBD3 | Site Preference Sub-Type | Section 2.2.1 |
AR, oo e o e e e e e e e e e e e e e e e m e mm i m—— oo oo S +
| TBD4 | Site Physical Availability | Section 2.2.1 |
| | Index Sub-Type | |
Fommma - e I IRy +
| TBD5 | Service Delay Prediction | Section 2.2.1 |
| | I'ndex Sub-Type | |
AR, oo e o e e e e e e e e e e e e e e e m e mm i m—— oo oo S +
| TBD6 | Service-Oriented Capability | Section 2.2.1 |
I | Sub-Type I I
Fommma - e I IRy +
| TBD7 | Service-Oriented Utilization | Section 2.2.1 |
| | Sub-Type | |
AR, oo e o e e e e e e e e e e e e e e e m e mm i m—— oo oo S +
Table 1
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