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PON HGU Datapath (Single Box) – LAN <--> PON

FLM UNI->ANI Routing Data Flow with MPE Acceleration:

LAN 
PC

GSWIP CQM/
QOS

MPE CQM/
QOS

Redir=0
vUNI GSWIP

Bridging (vUni/ANI)
CQM/
QOS

PIB

Redir=1

PONGSWIPDMA DMA DMADMA

LAN 
PC

GSWIP CQM/
QOS

MPE CQM/
QOS

Redir=0
vUNI

GSWIP
Bridging (vUni/ANI)

CQM/
QOS

PIB

Redir=1

PONGSWIPDMA DMA DMADMA

CQM/
QOS

Linux

FLM UNI->ANI Routing Data Flow with Linux Slow Path

Share existing  DMA as 
configured for PMAC0/1

LAN 
PC

GSWIP CQM/
QOS

MPE GSWIP
Bridging (vUni/ANI)

PONDMA

FLM ANI->UNI Routing Data Flow with MPE Acceleration:

DMACQM/
QOS

Redir=1

LAN 
PC

GSWIP CQM/
QOS

MPE GSWIP
Bridging (vUni/ANI)

PONFLM DMA

FLM ANI->UNI Routing Data Flow with Linux Slow Path:

DMACQM/
QOS

Redir=1

CQM/
QOS

Linux

Upstream

Downstream
5 proto tuple, don’t care vUNI or vANI

Port 0 - Mpe / CPU
Port 2 - PON IP
Port 3 & 4 - LAN
Port 5/6 - vAni
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HGU Model as per BBF TR-156

• Models HGU as if like it is a 2-box model (Ethernet Router + PON Modem).

• PON Modem and Ethernet RG – 2 separate virtual entities within a HGU.

• BBF TR-156i4

vANIvUNI

ANI/WAN
LAN / UNI

Copy for AVM
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https://www.broadband-forum.org/wp-content/uploads/2018/11/TR-156_Issue-4.pdf
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PON-CPE management model as per BBF TR-142
BBF TR-142 : 

Dual Management :

OMCI/SIEPON & TR-069 based

config & mgmt from OSS/BSS. Copy for AVM
2020-02-11

https://www.broadband-forum.org/technical/download/TR-142.pdf
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TR-069 and OMCI

Copy for AVM
2020-02-11



Connected Home Division Intel Confidential 6

TR-069 
and OMCI
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GSWIP Roadmap

GSWIP2.2

GSWIP3.0

GSWIP3.2

xRX300v2, 
F25G/F25S/F24S

+ Per port 
backpressure

+ Buffer reservation

+ Double VLAN editing

+ Port trunking

+ 1588/PTP

GRX350/550 GSWIP_L,  
PAE
+ Central QoS path 

support
+ 5-tuple routing

IPv4/IPv6/routing/NAT/6
RD/Dslite

+ 4k (RTL parameter) 
routing entries

+ Tunnel decapsulation:
L2TP/CAPWAP/GRE

+ L2NAT

F-MX GSWIP-O

‒ No routing/tunnel
‒ No L2NAT
+ 10Gbps MAC
+ G.INT support
+ Bridging and counting at interface 

level (WLAN VAP, GPON GEM, VLAN)
+ Upto 68Gbps@666Mhz bandwidth
+ 31.7Mpps@666Mhz classification 

packet rate
+ OMCI bridging and VLAN function 

support
+ OAM delay and loss measurement
+ Enhanced 1588/PTP

LGM GSWIP-O

+ Upto 81Gbps@800Mhz
bandwidth

+ 38Mpps@800Mhz
classification packet rate

+ Header-only mode support 
+ MAC-in-MAC mode   
+ Pre-parser priority 

classification
+ TCP/UDP/IP checksum 

verification/generation
+ Mirror of PCE bypass path
+ Pre-L2 header with 

configurable size
+ 802.11 traffic flow 

classification
+ PMAC Egress CRC insertion

GSWIP3.1

Copy for AVM
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Data Flows:
Upstream CQEM Mode

In PON mode, 
CQEM is 
always 
needed in 
upstream 
because of its 
TDM nature

Copy for AVM
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QoS

Copy for AVM
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CPU Cluster 

CPU 1
Linux 

Trusted
Core

Controls CPU 
Access

- Control of CPU Access

- Secure platform

(secure boot, secure storage,…))

- Control of Security zones

- Scrambled DDR access

Crossbar with Hardware Gates
(only programmable by Trusted Core)

CPU 2
VoIP

CPU 4
Linux OS

(Apps running on 
core or Container)

CPU 3
MPE 

(add-on packet 
handling)

Linux DDR Zone
Sec. Core DDR 

Zone
App  DDR Zone

DDR Memory Regions

(HW enforced)

WAN USB…

HW ID HW ID HW ID HW ID
HW ID

HW ID HW ID

GRX350
GRX550

Copy for AVM
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SFU/SFP PON Bridge – Linux config example

pon0

tcont<X>

pmapper<X>eth0_0

br-pon0

gem<X1> gem<X2>...

Copy for AVM
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SW pmapper
Config

Copy for AVM
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Datapath bridge port mapping via pmapper

br0

eth0_1 eth0_2 pon_pmapper device/master_dev
Linux

HW

Fidx for br0

Bp1 foreth0_1 Bp2 for eth0_2 Bp3 for pon_pmapper device

Subif1_dev Subif2_dev … Subif8_dev

CTP1 for 
subif1_dev

CTP2 for 
Subif2_dev

… CTP8 for 
Subif8_dev

CTPx foreth0_1 CTPy foreth0_2
pmapper

Copy for AVM
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HGU Linux Config example

pon0

tcont0

pmapper0

vuni0

br-pon0

vani0

U-Interface
TR-156

PON Modem
Ethernet Router/

GW

br-lan0

eth0_1 ... wlan0_0  .

WAN IP Address1

vani0.Y

br-lan1

eth0_2 ... wlan1_0  .
WAN IP Address2

vani0.X

RG : one or multiple bridges Unicast PON Bridge

gem0

gem1

Copy for AVM
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PON HGU Datapath (Single Box)–vANI TX /Upstream

Logical Switch 0 Logical Switch 1

VANI VUNI

VWAN/ VLAN/ WAN/

GSWIP: split two virtual switch

eth0_x vAni vuni_0
vuni_1
vuni_2

Ani_0
Ani_1
Ani_2

ANI

br-omci-x
bridging managed by OMCI

Routing 
Managed by TR069CPU TX:  

vANI driver need Convert vANI to  vUni
redir/egflag=0

vANI driver need convert vANI to vUNI’s device and subif

UPstreaming

vAni driver’s xmit/TX API:
• convert vANI to vUNI_0 (skb->dev) 

and vUNI’s dp_subif_t
• call dp_xmit

vAni no need rx API

dp_xmit
• redir/egflag must set to 0
• set up 1 BP and 1 CTP for vANI and 

VUNI respectively

Copy for AVM
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US PON-IP

Copy for AVM
2020-02-11



Connected Home Division Intel Confidential 17

Upstream Flow Control

• OLT grants based on continuous monitoring of DBRu/Reports

• Grants defined by AllocID/LLID, Start Time and Size

• GPON modes: Prefetching into Playout Buffer to decouple SoCCopy for AVM
2020-02-11
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PON-IP Flow

Copy for AVM
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PON-IP US
Flow

Copy for AVM
2020-02-11
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Special Tag
Eth WAN

Copy for AVM
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Special Tag
PON WAN

Copy for AVM
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Parser Results
to CPU

Copy for AVM
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Parser Results + PMAC Header to CPU

Copy for AVM
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Special Tag
Format

• Record_ID = 
PTP 
Sequence_ID

• EtherType = 
0x88C3

Copy for AVM
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Special Tag
PON US

Copy for AVM
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Special Tag
PON US

Copy for AVM
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Special Tag
PON DS

Copy for AVM
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PON-US flow in 10G PON

QoS

GSWIP

BSL

LAN PON
US

DMA-Rx

EQM

GSWIP FWD ByPass

DQM

Parsing 
Header

Payload
Header

TimestampPayload

Len

On-Chip BufferSeg1 On Chip BufferSeg2

DDR buffer

OR

PIB

PMAC
header

Copy for AVM
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PON HGU Datapath (Single Box)–vUNI RX/Downstream 

Logical Switch 0 Logical Switch 1

VANI VUNI

VWAN/ VLAN/ WAN/

GSWIP: split two virtual switch

eth0_x

vAni vuni_0
vuni_1
vuni_2 

Ani_0
Ani_1
Ani_2

ANI

br-omci-x
bridging managed by OMCI

Routing 
Managed by TR069

CPU RX:
vUNI driver need

convert vUNI to vANI

vUNI driver need convert vUNI to vANI device/subif

Downstreaming Pkt
bridge

vUNI 
GPID?

Y
ANI rx_fn

SW 
bridge

vUNI rx_fn 

Y N

vUNI rx_fn
▪ convert vUNI to vANI (skb->dev)
▪ For FLM: remove pmac header
▪ send skb to network stack

Drop via 
switchdev

Linux network 
stack

Eg:omci/ 
ip hostCopy for AVM
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Desc

Copy for AVM
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Data Flows:
Downstream CQEM Mode

Enables 
queueing and 
QoS if LAN 
interface is 
slow or 
temporarily 
unavailable

Copy for AVM
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PON HGU Datapath (Single Box Routed) – WiFi <--> Eth 
WAN

FLM WIFI->ANI Routing Data Flow with MPE Acceleration:

WIFI GSWIP CQM/
QOS

MPE CQM/
QOS

GSWIPDMA

WIFI GSWIP CQM/
QOS

MPE CQM/
QOS

GSWIPDMA

CQM/
QOS

Linux

FLM WIFI->ANI Routing Data Flow with Linux Slow Path

WiFi CQM/
QOS

MPE Eth
PHY

FLM ANI->UNI Routing Data Flow with MPE Acceleration:

CQM/
QOS

WiFi CQM/
QOS

MPE Eth
PHY

FLM ANI->UNI Routing Data Flow with Linux Slow Path:

CQM/
QOS

CQM/
QOS

Linux

Downstream

Upstream

GSWIP

GSWIP

Eth 
PHY

Eth 
PHYCopy for AVM
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PON HGU Datapath (Single Box Routed) – WiFi <--> xDSL

FLM WIFI->ANI Routing Data Flow with MPE Acceleration:

WIFI GSWIP CQM/
QOS

MPE CQM/
QOS

xDSL
PCIe

DMA

WIFI GSWIP CQM/
QOS

MPE CQM/
QOS

xDSL
PCIe

DMA

CQM/
QOS

Linux

FLM WIFI->ANI Routing Data Flow with Linux Slow Path

WiFi CQM/
QOS

MPE xDSL
PCIe

FLM ANI->UNI Routing Data Flow with MPE Acceleration:

CQM/
QOS

WiFi CQM/
QOS

MPE xDSL
PCIe

FLM ANI->UNI Routing Data Flow with Linux Slow Path:

CQM/
QOS

CQM/
QOS

Linux

Downstream

Upstream

GSWIP

GSWIP

Copy for AVM
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PON HGU Datapath (Single Box Routing) – WiFi <--> PON

FLM WIFI->ANI Routing Data Flow with MPE Acceleration:

WIFI GSWIP CQM/
QOS

MPE CQM/
QOS

Redir=0
vUNI GSWIP

Bridging (vUni/ANI)
CQM/
QOS

PIB

Redir=1

PONGSWIPDMA DMA DMADMA

WIFI GSWIP CQM/
QOS

MPE CQM/
QOS

Redir=0
vUNI

GSWIP
Bridging (vUni/ANI)

CQM/
QOS

PIB

Redir=1

PONGSWIPDMA DMA DMADMA

CQM/
QOS

Linux

FLM WIFI->ANI Routing Data Flow with Linux Slow Path

WiFi CQM/
QOS

MPE GSWIP
Bridging (vUni/ANI)

PON

FLM ANI->UNI Routing Data Flow with MPE Acceleration:

DMACQM/
QOS

WiFi CQM/
QOS

MPE GSWIP
Bridging (vUni/ANI)

PON

FLM ANI->UNI Routing Data Flow with Linux Slow Path:

DMACQM/
QOS

CQM/
QOS

Linux

Downstream

Upstream

Copy for AVM
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PON HGU Datapath (Single Box Bridging) – WiFi <--> PON

FLM WIFI->ANI Bridging

WIFI GSWIP CQM/
QOS

PIB PONGSWIPDMA DMA

WiFi CQM/
QOS

GSWIP
Bridging (vUni/ANI)

PON

FLM ANI->UNI Bridging

DMA

Downstream

Upstream

Copy for AVM
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PON HGU Datapath (Single Box Bridging) – WiFi <--> xDSL

Downstream

Upstream

WIFI GSWIP CQM/
QOS

DMA

WiFi to DSL Bridging

DMA xDSL

Redir=1

WiFi CQM/
QOS

xDSL
PCIe

GSWIP

DSL to WiFi Bridging

Copy for AVM
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PON HGU Datapath (Single Box)-Bridging

LAN to LAN using QoS (non-default)

LAN 
PC1

GSWIP CQM/
QOS

LAN 
PC2

DMA GSWIP

LAN 
PC1

GSWIP CQM/
QOS

DMA WIFI

LAN to Wifi using QoS (Non-default)

WIFI GSWIP CQM/
QOS

DMA GSWIP

WiFi to LAN using QoS (Non-default)

DMA LAN 
PC

Redir=1

DMA

LAN 
PC1

GSWIP LAN 
PC2

Default LAN to LAN 

WIFI GSWIP

Default Wifi to LAN

DMA LAN 
PC

Copy for AVM
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Queue ID 
Computation

Copy for AVM
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