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Abst r act

Thi s docunent defines a new BGP path attribute, GPU CAPABILITY, to

al | ow network devices to advertise the availability, capacity, and
characteristics of GPU and Al accelerators within a data center or Al
fabric. This optional, transitive attribute enabl es schedul ers,
orchestration systens, and control -plane applications to di scover GPU
resources directly through BGP, integrating resource-awareness into
routing and pl acenent decisions. The attribute is TLV-based,

ext ensi bl e, and vendor-neutral
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1. Introduction

Modern data centers and Al fabrics deploy | arge nunbers of GPU and Al
accelerators (e.g., NVIDIA AMD, Qualcomm) to support high-performance



3.

wor kl oads. Exi sting BGP nechani sns allow for network reachability and
overlay distribution but do not provide a standardi zed mechanismto

advertise resource characteristics such as GPU type, avail able nenory,
number of free accelerators, NVLink locality, or congestion awareness.

The GPU _CAPABI LITY attribute provides an optional, transitive
mechani smto expose GPU and Al accel erator netadata via BGP. It
TLV-based, allowi ng extensibility to future accelerator types or
netrics.

is

Ter mi nol ogy

GPU Graphics Processing Unit or Al accel erator
TLV: Type- Lengt h- Val ue

DCQCN: Data Center Quantized Congestion Notification
EVPN: Et her net VPN

VXLAN: Virtual Extensible LAN

SLURM Sinple Linux Uility for Resource Managenent

Sl i nky- based frameworks:

Schedul er:

(wi dely used resource manager for
Orchestration frameworks designed for Al/GPU

fabrics

GPU_CAPABI LI TY Attribute

3.1. Attribute Flags and Type

Attribute Type Code:
Fl ags:
For mat :

Optional (O,

3.2. TLV Encoding

HPC cl ust ers)

Orchestration systemthat places jobs on GPU resources

TBD (to be assigned by | ANA)
Transitive (T)
Vari abl e | ength, TLV-based

Each TLV in GPU_CAPABI LI TY consi sts of:

0

1

2 3
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TLV Type (1) |

TLV Length(1) |

Val ue (vari abl e) |

T T S L ik o S S S S S S SEp S S

TLV Type: ldentifies the netric or property
TLV Length: Length in bytes of the Value field
Val ue: Metric value or vendor-specific encoding

4. TLV Types

...... e
Type | Nane | Description

______ e
0x01 | Vendor 1D | 1=NVI DI A, 2=ANMD, 3=Qual comm 4=I nt el |
0x02 | Model ID | Accelerator / NIC nodel identifier |
0x03 | GPUs Free | Free GPUs / accelerators |
0x04 | GPUs Tot al | Total GPUs / accel erators |
0x05 | Menory Free | Free nenory (GB) |
0x06 | Menory Tot al | Total nmenory (GB) |
0x07 | NVLi nk Dorrai n | NVLink / NVSwitch dormain ID |
0x08 | Island ID | GPU island / pod / cell ID |
0x09 | Rack ID | Optional rack identifier |
OxOA | Node ID | Node identifier |
0x0B | GPU Health | O=bad, 1=0k, 2=excel | ent |
0x0C | Power Headroom | Percent (0-100) |
0x0D | Thermal Headroom | Percent (0-100) |
OXOE | Job Affinity G oup | Schedul er / placenent grouping |
OxOF | Vendor- Specific TLV | Vendor-defined extensions |
0x10 | RoCEv2 Enabl ed | 1=enabl ed, 0=di sabl ed |
0x11 | RoCEv2 Link Speed | NIC port speed (Ghps) |



| Ox12 | RoCEv2 Port State | O=down, 1=up

| 0x13 | RoCEv2 MIU | Ethernet MIU (bytes)

| O0x14 | RoCEv2 VLAN ID | VLAN carrying RoCEv2 traffic

| 0x15 | RoCEv2 DSCP | DSCP val ue for RoCEv2 packets

| 0x16 | RoCEv2 I P Version | 4=1 Pv4, 6=I Pv6, 46=dual - st ack

| Ox17 | RoCEv2 |Pv4 Address | Source | Pv4 address

| Ox18 | RoCEv2 | Pv6 Address | Source | Pv6 address

| 0x19 | RoCEv2 A D | I'Pv6-based d obal Identifier

| Ox1A | RoCEv2 UDP Destination Port | UDP port (default 4791)

| 0x1B | DCQCN Enabl ed | 1=enabl ed, 0=di sabl ed

| Ox1C | ECN Profile | O=none, 1=aggr essi ve, 2=noder at e
| Ox1D | PFC Enabl ed | 1=enabl ed, 0=di sabl ed

| Ox1E | PFC Priority Mask | Bitnmap of lossless priorities

| Ox1F | ETS Profile | Traffic class -> bandw dth mappi ng
| O0x20 | RoCEv2 Congestion Control | DCQCN, HPCC, TIMELY

| Ox21 | Utra Ethernet Link Speed | UE port speed (Gbps)

| Ox22 | Utra Ethernet Port State | O=down, 1=up

| Ox23 | Utra Ethernet Congestion | ECN CC node

| Ox24 | Utra Ethernet Fabric ID | UE fabric / domain identifier

| 0x25 | InfiniBand Port LID | Local Identifier

| O0x26 | InfiniBand Link Speed | NDR/ XDR speed (Gbps)

| O0x27 | InfiniBand MIU | MIU size (bytes)

| 0x28 | InfiniBand Port State | 1=Active, O=l nactive

| Ox29 | InfiniBand SL / VL Profile | Service / Virtual |ane mapping
| Ox2A | InfiniBand Subnet Prefix | IB subnet identifier

| O0x2B | Optical Interface Type | DR4, FR4, ZR, ZR+

| Ox2C | Optical Wavel ength | Lanmbda / DWDM channe

| Ox2D | Optical Modul ation | NRzZ, PAM4, QPSK, 16QAM

| Ox2E | Optical Reach | Max reach (km

| Ox2F | Optical FEC Mode | KP4, RS(544,514), SD FEC

| Ox30 | Optical Line Rate | 100G 200G 400G 800G

| 0x31 | Optical Power Budget | Tx/ Rx budget (dB)

| O0x32 | MPLS Enabl ed | 1=enabl ed, 0=di sabl ed

| 0x33 | MPLS Vendor |D (PEN) | TANA Private Enterprise Nunber
| Ox34 | MPLS Vendor Capability TLV | Vendor-defined MPLS extensions
| O0x35 | MPLS Label Range | Allocated / private |abel space
| 0x36 | MPLS Traffic Engineering | RSVP-TE / SR-TE

| Ox37 | MPLS Protection Mde | FRR, TI-LFA, None

| Ox38 | MPLS OAM Capability | BFD, LSP Ping

| Ox39 | MPLS QoS Mappi ng | EXP -> DSCP/ TC mappi ng

I

| 0x40 | NCCL Path Type | NVLink / NVLS/ IB/ RoCE/ UE
| 0x41 | NCCL Path Bandwi dth | Effective bandwi dth for graph edge scoring
| Ox42 | NCCL Path Latency | One-way | atency estimate

I

| Ox43 | NCCL Rail 1D | Multi-rail / dual-rail identifier
| Ox44 | GPUDi rect RDVA Capabl e | 1=enabl ed, 0=di sabl ed

I

| 0x45 | SHARP Capabl e | I'n-network reduction support

I

| Ox46 | Coll Net Capable | Hierarchical collective support
I

| 0x47 | NVLS Capabl e | NVLink Switch collectives

| Ox48 | NCCL Preferred Transport | Hard / soft transport bias



| Ox49 | NCCL Fail ure Domain | GPU/ node / rack / pod
| Ox4A | NCCL Max Channel s | Parallel channel hint

I
| Ox4B | NCCL Topol ogy Symmetry Group | ldentical nodes for ring cloning

| Ox4C | NCCL Cross-Island Penalty | Cost factor for island crossing

||0x4D | NCCL Inter-Rack Penalty | Cost factor for rack crossing

| | Ox4E | NCCL Inter-DC Penalty | Strongly di scouraged paths

||0x4F| NCCL Al gorithm Mask | Ring/ Tree / Coll Net enable nmask

+|- ----- o oo ot e e e mmmmmemeaaas

4.1. MPLS Vendor Capability TLV

The MPLS Vendor Capability TLV (Type 0x34) is used to advertise
vendor-specific MPLS features. It contains:

0 1 2 3
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| TLV Type | TLV Length |
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| Vendor I D (1 ANA PEN, 32 bits) |
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| Capability Data (vari abl e) |
+-
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Devi ces that do not recognize the PEN MJST ignore the TLV. Vendors
are encouraged to structure the Capability Data as sub-TLVs for
interoperability and future extensibility. This follows the mechani sm
described in RFC 8029 and RFC 4360.

4.2. Capability Sub-TLV Structure

Vendors SHOULD structure the payl oad as sub- TLVs:

Wher e:

Field Size Descri ption

Sub-T 1 byte Sub-Type: Identifies the capability being advertised.
Each vendor can define its own sub-types.

Sub- L 1 byte Sub-Length: Length of the Sub-Value field in bytes.

Sub- Val ue variabl e The actual value/data for the capability.

Sub- TLV Exanpl es

Sub- Type Nane Descri ption

0x01 Al Traffic C ass Al / RDMA traffic marking
0x02 Optical Awareness Cross-layer optical hints
0x03 Fast Reroute Variant Proprietary FRR behavi or
0x04 Tel enetry Export Streamng / in-band telenetry
0x05 ECMP Hash Seed Vendor hash control

5. Exanpl es

Exanpl e 1. AVD M 300X Node



TLV 0x01: 2 # AVD

TLV 0x02: 3001 # M 300X

TLV 0x03: 6 # GPUs free

TLV 0x04: 8 # Total GPUs

TLV 0x05: 160 # HBM free (GB)

TLV 0x11: 1001 # Job Affinity Goup

Exanmpl e 2: NVIDI A HL00 Node

TLV 0x01: 1 # NvI DI A

TLV 0x02: 1001 # H100

TLV 0x03: 4 # GPUs free

TLV 0x04: 8 # Tot al

TLV 0x05: 320 # Menory free (GB)

TLV 0x34: <Vendor PEN + Capability Data> # MPLS vendor extension
6. Depl oynent Consi derati ons

The GPU _CAPABILITY attribute is optional. Devices that do not
recogni ze this attribute MJUST ignore it and continue normal BGP
processi ng.

Leaf switches originate GPU CAPABILITY attributes on behal f of
attached GPU servers. Spine switches propagate the attribute
transparently.

Schedul ers and orchestration platforns MAY i ngest the BGP RIB to nake
pl acenment deci si ons based on proxinmity, interconnect domain,
congestion state, and GPU availability.

The attribute integrates with EVPN VXLAN overl ays and supports
mul ti-vendor fabrics including NVIDIA, AMD, Qualcomm Intel, and
future accel erators.
7. Security Considerations
The GPU _CAPABI LITY attribute introduces operational resource data into
the BGP control plane. Incorrect or malicious advertisenents coul d
m sl ead schedul ers and orchestration systens.
I mpl ement ati ons SHOULD restrict origination of this attribute to
trusted devices. Standard BGP security nechani sns such as TCP- AQ
GISM and RPKI SHOULD be used where applicabl e.
8. | ANA Consi derations
- Allocate BGP Path Attribute Type Code for GPU CAPABILITY
- Flags: Optional, Transitive
- Type Code: TBD
- Create and maintain a registry of GPU CAPABILITY TLV Types
- Reserve TLV Type 0x34 for MPLS Vendor Capability
- Use ANA Private Enterprise Nunber (PEN) for Vendor 1D
- Foll ow RFC 8029 ignore-if-unknown processing
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