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UPF agent can be launched on
Host-side for more intelligent

/ |data-plane processing and then

can use BF3 as NIC mode.

ARM Core (User Space] i ! —
UPF agent (Container on K8s)
[ SOME Gl
added functions

tx_| burst

HW (CX-T7)
If hairpin queue is enabled. -
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® GTP encap/decap
® Traffic Metering for QoS

[ronure | support_
QoS [ ]
DPI ( ]
N4 (PFCP) [
Paging
Charging
Roaming

Uplink Classifier
(Multi-step UPF)

® DOCA Sending/Receiving API
@ Possible to be combined with
some value-added functions

(Limited/Guaranteed Bit Rate)
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5GC: 5G Mobile Core
QoS: Quality of Service
DPI: Deep Packet Inspection

PFCP: Packet Forwarding Control Protocol

GTP: GPRS Tunneling Protocol

29

dUPFZRAWEO—-hI5GDOE{EHERY

® AWS_E(CAMFESMFZ2ET DREEEL. NRFZFEVTACt/ActTTE
e A>T EODPUEEVENTTARRUPFLEKS Anywhere EICHEEEUZUPFTACt/ActTTE
® N3RUN6XMCOZLA - SwHL ARKATIENRIEERFDN BridgezE A

AWS (/XTUvH959K) Google Cloud (/X\TVYTI3IF)

7%(& monus’ |

w5 s
FONIYH1-5 N6X D IRE
%
ShowNet

FDN g FDN
. | BEAR ,
bridge bridge
H —
i

It @ (2 Transport (Y5{Ei%)

5GC on AWS

| !
[ Aﬁmacum) -4 s mEfGact/ac) -

Y-
ShowNet backbone

b mE Gotac - NGB

©2024 NTT DOCOMO, INC. All Rights Reserved

45

F—4270tv>>91=y M(DPU)ZED TRASA ADSHRBEHANRILT BUPFEIEDDDHSEE

©2025 NTT DOCOMO, INC. All Rights Reserved.

https:/ /www.janog.gr.jp/meeting/janog54 /dpuupf/




NVIDIA BlueFlled3%EATER(L ? BEEEN VA L\AH DN,
HDDPUIEEI DN ? ECETHEBERZETZD ?

P-GWO RN ([CEUHEATEZEN H S UPFDSIBEHENZVEDIF
GWEBEFOANL TZED (L@ RECKYITAMEIRTEZD

(RARETDIARES(EHDDDE) AXRL—FELTUPFZREME T DL ERWTAHIEN DDED

——

SOl BREICRIIFTESRHRREP IR ZITVWELVE
SonEiERECEAECRFTEEDFEMDOVWTHE - mms T TEEY

©2025 NTT DOCOMO, INC. All Rights Reserved.




UPFD3EZE

©2025 NTT DOCOMO, INC. All Rights Reserved. 8



BIEI(JANOG54)iEDiRD

Interop Tokyo/ShowNet 2024 \DHE O xrr FrUPRAREL LR RSR

O)NTT

® ShowNetHARICHL\TSpirenti&dDTestCenter/Landslidez AV TE IR ALl SEHE

B RIJEDS5GC on AWS EDSMFEMN4 (PFCP)HE BT o FrUPJL— RIEEERIEDRIEREL T, R REE IR T BTN RS,
B =3 ="45—>3>ZdQmonus (E2EA—T A KL —F)MSDR S ZAKE - HllfH

SCGC on AWS Q . Landslide& RATYI I 54,000ty 3>
monus -

El Bl 2 PFCPRI 57753358 640TPS
- - - H N4 (PFCP) 4000EHFINE  WA5ME(/ v E650byte) UL 56Gbps

. H GTP-Path 4000
----- TEfb(act/act) - Lo TIRfb(act/act) --- PCle | ... | ZS4RBE | N3/N6,NAE 7T I ( ) . - DL 96Gbps
Uplink(/{4vhE120byte) 66Gbps
T Downlink(/\4y ~E1200byte) 96Gbps

agen
N3 (GTP-U) on KBs. X6 (IP) - 11-IRE  Uplink(/tryhE120byte) 94Gbps
1 dUPF r Downlink(/{4y ME1200byte) 100Gbps
m BF3 S AUPF1H—K A D RE
O—7J)L5G gNB
DPU Server
Copyright 2024 NTT CORPORATION - 25 ©2024 NTT DOCOMO, INC. All Rights Reserved. 41

https://www.janog.gr.jp/meeting/janog54/dpuupf/

Copyright 2025 NTT CORPORATION



B[El(JANOG54)iEDED ©) NTT

1 =, HREE| B
Interop Tokyo/ShowNet 2024 \DHE O nrr FrUPERELRIERNERR
® ShowNetHARICHL\TSpirenti&dDTestCenter/Landslidez AV TE IR ALl SEHE
m  RIED5GC on AWS EDSMFEMN4 (PFCP)1EE i o FrUPJL—REEEREEORIEREL T, TR IR R Y BTN,
B =3 =45—>3>XDQmonus (E2EA—4S XA KL —F)NBDR S ZAKTE - Hl{H
® andslide AW A 54,000tvza>
Q monus fandeles = d
TestCenter PFCPRS>HY33> 4% 640TPS
N4 (PFCP) 40008HBINE  WAME (/v E650byte) UL 56Gbps
(GTP-Path 4000) DL 96Gbps
J'Lﬁft(act/act) PCle ___ | 251 AKTE E =
° AR [ s e | Uplink(/¢5v hS120byte) 66Gbps
PF acet Downlink(/{4y =1200byte) 96Gbps
agen
N3 (GTP-U) @ NG (IP) oN 115Uz Uplink(/¢4y ME120byte) 94Gbps
) T dUPF TJ‘ Downlink(/{4v~&1200byte) 100Gbps
H BF3 S AUPF1h—KB7-1 DA
O—7J)L5G gNB
DPU Server
Cupyright 2024 NTT CORPORATION 25 02024 NTT DOCOMQ, INC. All Rights Reserved 41

SEIDHERRTIEEIC, |
0 —fRREZREUVLTF U7 I — ROLDXBURREEERRICTF L >
O RIEEAZEADOHEIICEDWVWTHERASA (CRFTZHitiRE 2 {BR (COHh

Copyright 2025 NTT CORPORATION 10



EKERREBEURT> b ©) NTT

B 1Yty 3> (PDUtty> 3> )s(CJO—I> M) —ZiG AT BE53%Z. NVIDIA
BlueField-3 (BF3) L MOHWEEZZE. JO—8Bk(Z/\A T TCOUETRE HEEE) 2B L

— PDUL Y a>aB8=2DiiKkE NS >HY o2 3 > MeEDm =R

User Define
SW Exception Handling

4>

Packet :

) Process, |
: <«+—— Flow PIPE——»
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“—""’WP'PE—“ Match[ ! MON || MDF [ FWD
Flow
< FlowPIPE——» | [/WW Fyesen pyrys YTy Match|"| MON | MDF || FWD
Flow
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———————

Packet Out

Packet In
Match | MON [ MDF | FWD

<+———Flow PIPE—>

<4+———Flow PIPE———> Flow

Flow Match | MON | MDF FWD
Match Bl MON | MDF || FWD
Match{ | MON | MDF | FWD

Match MON MDF FWD

DOCA Flow/\1 T S51> « 7—FFTF v

(https://docs.nvidia.com/doca/sdk/doca+flow/index.html#src-3354484368_id-.DOCAFlowv2.9.1-Architecture)
Copyright 2025 NTT CORPORATION



RILER A7 BX

O) NTT

B SEESpirentiE/EET IO TEOTF. NTTHRESARER L IR ICEEEE

® Landslide Virtual Test Manager x 15

® Landslide C100-M4 Test Server x 655 (10G/R— b x 36, 40G/R— b x 4. 100G/R— b x 8)

N4

DN

. no&

N6

N3

Do&

gNB%X : 23,0005

N3

no&

B
—

o I

VRT
) ()
PDULYS3>#: 1M ()
Utztw=3g> %8 DD( ) DDA @

[ J .
- ™ ] .
Spirent Landslide C100-M4

https://www.spirent.com/assets/u/landslide_c100-m4_datasheet

Copyright 2025 NTT CORPORATION

N4
]
______________________________ PCle _
NVIDIA SN4700 \3
(L3swy —O
N6
—]
NVIDIA BF3
HOST

12



RIVAR i S

Aty AU 1,000,000 zy3>
PFCPrZUH L3 ¥ X 1,000 TPS
(500 session activation/#)

23,000& #h B UR A Downlink only 11.7 Mpps
1M PDUtvi 3> (/\rybH 4 X:1200B) 112 Gbps
Uplink only ? Mpps

(/\rybH 4 X :120B) ? Gbps

Bi-directional ? Mpps

(/N kY4 X:650B) ? Gbps

Copyright 2025 NTT CORPORATION

XDPUJ— R(BF3) 1Mz D DEaEE

13



SILBR i She ©) NTT

Aty a i 1.000.000 v a> &> < FTPoCLANILDEZEDFEER
PFCPRS 4o a0 BX1000TPs BARFESRULEGT - R
(500 session activation/# ECETHRENIBIREINE D ?

23,000& #h B UR A Downlink only 11.7 Mpps
1M PDUtvi 3> (/\rybH 4 X:1200B) 112 Gbps

Uplink only ? Mpps

(/\rybH 4 X :120B) ? Gbps

Bi-directional ? Mpps

(/N4 yhH4 X:650B) ? Gbps

XDPUJ— R(BF3) 1Mz D DEaEE

Copyright 2025 NTT CORPORATION 14



SILBR i She ©) NTT

BRtviavH 1,000,000 £y 3 RIEOCHWATIO—RFLTNS

fRIJO—T> MUZR : #I3M
(Uplink/Downlink&st)

DPUXEUERE : #113GB

BARAZEG4ZZE UL IJO—1EM TIE.
AE32GB(BF3Di%E)% Lol RiAdH
— DPUA— RITEIMEZYS> 3>
BEESN/AVLAEEESD D

XDPUJ— R(BF3) 1Mz D DEaEE

Copyright 2025 NTT CORPORATION



tR5301 : DPU-HOSTOLEE B E - & ©nwrr

DPU :
- PN
=& (BFDIBENIC mode) HBE ORI FRAERE
AT NS
EDES =55
$3H

(a) HOSTRIOREEXAE U ZEH

Copyright 2025 NTT CORPORATION

gRPCZ

UPF

(b) UPFZHEEDBILTT/\ A T Uw RE

16



SILBR i She ©) NTT

WEDOHWATO— LTS

JO—/)\1T 54 B . 15KR2E
(Uplink/Downlink&3T)

23,000 Hh FHUNE Downlink only 11.7 Mpps
1M PDUtvi 3> (/\rybH 4 X:1200B) 112 Gbps
Uplink only ? Mpps _ v
(/ \0/7_‘yl\_|j_,rxs‘ 1208) r) GbpS ﬁ;ﬁﬁﬁg4¢%%ﬁ L/t_jlj *ﬁﬁkt(g\
Bi-directional ? Mpps K DZEEMA IR D RIA
(/N7 b A X :650B) ? Gbps - UTL—>MEeME T 9208 H D

XDPUJ— R(BF3) 1Mz D DEaEE

Copyright 2025 NTT CORPORATION



W

% SEIBHRICKDUPHEEIETDH @it

F—_——— —=

=
o
o

[ p0 | —_ W | —¥— 65K Flow
=) 1 o g g1 T Fows.
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l Packet Out
Fig. 2: Architecture of the tested DOCA-Flow program (b} BﬂﬂdWid[h(GbpS) {C} Packet Rate(Mpps)

Fig. 3: Bandwidth, packet rate and latency of DOCA-Flow under the different numbers of pre-installed entries and different
pipe depths when using BlueField-2 DPU, (a) installed different number entries in the pipe at the first level while (b) and (c)
installed 4M entries under different pipe depths.

Fuliang Li et al, “Performance Characteristics and Guidelines of Offloading Middleboxes onto BlueField-2 DPU,”

IEEE Transactions on Computers, 2024.
(https://ieeexplore.ieee.org/document/10756527)
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Marvell OCTEON10 DPU
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NVIDIA NVIDIA
ConnectX-6DX BlueField-2 DPU

libeary/bluefield-2-dpu-datasheetPncid=no-ncid

- %* *

2023.10~ NVIDIA BlueField-3 DPU

NSEH'C“?F'JFH U CT&/=SmartNIC/

LLLLLLL

datasheet-connectx-6-ti-smartnic-1991450
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BlueField-3 DPU - 2x 200Gb/s FHHL form factor

https://resources.nvidia.com/en-us-accelerated-networking-resource-library/ -nvidia-bluefield?ncid=no-ncid
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HSC-5360

HAWKEYE TECH, CO., LTD.

1x Marvell CN10624 ARM Neoverse N2 cores (24 Cores,
2.5 GHz)

48GB ECC DDR5 (3x DDR Channels)

1x MCU (NXP MIMXRT1176)

2x 100GbE QSFP56 (w/ Break out Cable)

1x M.2 M Key for SSD (PCle 5.0 x2; FF: 2230)

Goldfinger (Max.: 75w) as primary
ATX connector for additional power input (75W)

https://www.hawkeyetech.com .tw/products/hardware—acceleration/hsc—5360/2O
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