
Механизмы минимизации 
простоев в сети MPLS 
на магистральных 
маршрутизаторах серии ME 



Топология лабораторного стенда



0/ME5200:R17-180_R2-wbr# sh running-config 

router ospfv2 1

Thu Sep 19 17:12:01 2024

! Configuration version 3.9.1.125RC

router ospfv2 1

area 0.0.0.0

interface bundle-ether 1

network point-to-point

exit

interface loopback 0

passive

exit

interface tengigabitethernet 0/0/5.958

network point-to-point

exit

exit

router-id 10.0.0.2

exit

0/ME5200:R2# sh running-config mpls

Thu Sep 19 17:19:41 2024

! Configuration version 3.9.1.125RC

mpls

forwarding

interface bundle-ether 1

interface loopback 0

interface tengigabitethernet 0/0/5.958

exit

ldp

discovery interface bundle-ether 1

exit

discovery interface tengigabitethernet

0/0/5.958

exit

neighbor 10.0.0.1

exit

exit

router-id 10.0.0.2

transport-address 10.0.0.2

exit

Конфигурация OSPF, LDP
На примере маршрутизатора R2



0/ME5200:R2# sh ospfv2 neighbors 

Sun Sep 22 14:06:39 2024

Routing Process: 1, ID 10.0.0.2

Router is not an area border router

Neighbor ID      Area ID        Pri State     BFD           Dead Time  Last state change  Address      Interface 

------------ ----------- ---- -------------- ------------- ---------- ------------------ ------------ ----------

10.0.0.1         0.0.0.0     1  full        not-required  00:00:01   00h06m52s          10.0.0.33    bu1 

10.0.0.5         0.0.0.0     1  full        not-required  00:00:30   01d20h29m          10.0.0.45    te0/0/5.958 

0/ME5200:R2# 

0/ME5200:R2# sh mpls ldp forwarding 

Sun Sep 22 14:06:45 2024

Codes:

R = Remote LFA FRR backup

E = Entropy Label Capability

Prefix                Label(s) out  Outgoing Interface  Next Hop              flags  

--------------------- ------------- ------------------- --------------------- ------

10.0.0.1/32           ImpNull bu1                 10.0.0.33                    

10.0.0.5/32           ImpNull te0/0/5.958         10.0.0.45                    

0/ME5200:R2# 

Просмотр состояния OSPF, 
LDP форвардинга



Просмотр LDP форвардинга

0/ME5200:R2# sh mpls ldp bindings remote 

Sun Sep 22 14:08:14 2024

10.0.0.1/32

local binding: 10.0.0.1:0, label 3

State: mapping-established, type: prefix

Interface: Bundle-ether1

10.0.0.1/32

local binding: 10.0.0.5:0, label 28

State: mapping-liberally-retained, type: prefix

Interface: 

10.0.0.2/32

local binding: 10.0.0.1:0, label 140

State: mapping-liberally-retained, type: prefix

Interface: 

10.0.0.5/32

local binding: 10.0.0.1:0, label 179

State: mapping-liberally-retained, type: prefix

Interface: 

10.0.0.5/32

local binding: 10.0.0.5:0, label 3

State: mapping-established, type: prefix

Interface: Tengigabitethernet0/0/5.958

0/ME5200:R2# 

0/ME5200:R2# sh mpls ldp bindings local 

Sun Sep 22 14:07:07 2024

10.0.0.1/32

local binding: 10.0.0.1:0, label 165

State: mapping-established, type: prefix

Interface: 

10.0.0.1/32

local binding: 10.0.0.5:0, label 165

State: mapping-established, type: prefix

Interface: 

10.0.0.2/32

local binding: 10.0.0.1:0, label 3

State: mapping-established, type: prefix

Interface: 

10.0.0.2/32

local binding: 10.0.0.5:0, label 3

State: mapping-established, type: prefix

Interface: 

10.0.0.5/32

local binding: 10.0.0.1:0, label 184

State: mapping-established, type: prefix

Interface: 

0/ME5200:R2#



0/ME5200:R2# sh l2vpn bridge-domain service

Error: Syntax error on line "sh l2vpn bridge-

domain service": Illegal command line

0/ME5200:R2# sh running-config l2vpn bridge-

domain service

Sun Sep 22 12:48:50 2024

! Configuration version 3.9.1.125RC

l2vpn

bridge-domain service

interface tengigabitethernet 0/0/5.1952

exit

pw 10.0.0.1 33

pw-class LDP-transport

exit

exit

exit

0/ME5200:R2# 

0/ME5200:R2# sh l2vpn bridge-domain bd-name service

Sun Sep 22 12:49:10 2024

MM -- mtu mismatch            Up -- up        GUp -- going up

CM -- control-word mismatch   Dn -- down      GDn -- going down

OL -- no outgoing label       ST -- standby   Lld -- lower layer down

BK -- backup connection       Fl -- failed    Drm -- dormant

SP -- static pseudowire       SW -- switchover

Bridge domain: service, state: up, bridge type: vpls

MAC learning: enabled

Local switching: enabled

Flood replication point: egress

Flooding Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, MAC limit: 4000, Action: enabled, MTU: 1500

Oper-status: up

ACs: 1 (1 up)

PWs: 1 (1 up)

Конфигурация сервиса и его состояние



Конфигурация сервиса и его состояние

List of ACs:

AC: Tengigabitethernet0/0/5.1952

AC binding status: up, Interface 

oper state: up

List of PWs:

PW: Neighbor 10.0.0.1, pw-id 33, admin 

Up, oper Up

Status codes: 

PW class: LDP-transport, type: 

ethernet, signaling: pseudowire-id-fec-

signaling

PSN type: mpls, encapsulation: MPLS, 

control word: control-word-not-present

Redundancy state active

Vpn index: 4, type: ls

Created: 2024-09-12 18:42:11, last 

state change: 01d19h49m ago

Local          Remote

Label                                   164            171

Group ID                                0              0

MTU                                     1500           1500

Forwarding                              true           true

Customer-facing (ingress) recv fault    false          false

Customer-facing (egress) send fault     false          false

Local PSN-facing (ingress) recv fault   false          false

Local PSN-facing (egress) send fault    false          false

Switchover                              false          false

Interface description string rcv: none

Remote capabilities:

VC status can be signaled: true

VCCV ID can be signaled  : false

Remote node capability:

Manually set PW: false

Protocol has not yet finished cap. determination: false

Signaling the pseudowire: true

Sending the pseudowire: false

List of VFIs:

List of Autodiscovery PWs:

0/ME5200:R2#



router ospfv2 1

area 0.0.0.0

interface bundle-ether 1

network point-to-point

exit

interface loopback 0

passive

exit

interface tengigabitethernet 0/0/5.958

network point-to-point

exit

exit

auto-cost reference-bandwidth 100000000

router-id 10.0.0.2

exit

Время перерыва 5,11 сек.

Время перерыва сервиса 
При падении линка без дополнительных настроек 



router ospfv2 1

area 0.0.0.0

interface bundle-ether 1

network point-to-point

exit

interface loopback 0

passive

exit

interface tengigabitethernet 0/0/5.952

network point-to-point

exit

interface tengigabitethernet 0/0/5.958

network point-to-point

exit

exit

auto-cost reference-bandwidth 100000000

router-id 10.0.0.2

exit

Время перерыва 54 сек!

Время перерыва сервиса 
Без падения линка без дополнительных настроек



router ospfv2 1

area 0.0.0.0

interface bundle-ether 1

dead-interval minimal

fast-hello-multiplier 3

network point-to-point

exit

interface loopback 0

passive

exit

interface tengigabitethernet 0/0/5.958

network point-to-point

exit

exit

auto-cost reference-bandwidth 100000000

router-id 10.0.0.2

exit

Время перерыва 5,9 сек.

Время перерыва сервиса 
Без падения линка с уменьшенными hello и dead интервалами 



router ospfv2 1

area 0.0.0.0

interface bundle-ether 1

dead-interval minimal

fast-hello-multiplier 3

network point-to-point

exit

interface loopback 0

passive

exit

interface tengigabitethernet 0/0/5.958

network point-to-point

exit

exit

auto-cost reference-bandwidth 100000000

router-id 10.0.0.2

exit

Время перерыва 5,10 сек.

Время перерыва сервиса 
При падении линка с уменьшенными hello и dead интервалами



Время перерыва сервиса 
С уменьшенным таймером route-calculation 

router ospfv2 1

area 0.0.0.0

interface bundle-ether 1

dead-interval minimal

fast-hello-multiplier 3

network point-to-point

exit

interface loopback 0

passive

exit

interface tengigabitethernet 0/0/5.958

network point-to-point

exit

exit

auto-cost reference-bandwidth 100000000

route-calculation max-delay 0

router-id 10.0.0.2

exit



Падение LDP при восстановлении канала 

2024-09-22T14:28:31.520105+07:00 dcsi[758][758]: %OSPF_V2-W-ADJCHANGE: Router 10.0.0.2: Nbr 10.0.0.1 at 10.0.0.33, 

interface bu1 changed state to DOWN

2024-09-22T14:28:41.270241+07:00 dcsi[758][758]: %OSPF_V2-W-ADJCHANGE: Router 10.0.0.2: Nbr 10.0.0.1 at 10.0.0.33, 

interface bu1 changed state to INIT

2024-09-22T14:28:41.323080+07:00 dcsi[758][758]: %OSPF_V2-W-ADJCHANGE: Router 10.0.0.2: Nbr 10.0.0.1 at 10.0.0.33, 

interface bu1 changed state to TWO WAY

2024-09-22T14:28:41.325046+07:00 dcsi[758][758]: %OSPF_V2-W-ADJCHANGE: Router 10.0.0.2: Nbr 10.0.0.1 at 10.0.0.33, 

interface bu1 changed state to EXCHANGE

2024-09-22T14:28:41.329822+07:00 dcsi[758][758]: %OSPF_V2-W-ADJCHANGE: Router 10.0.0.2: Nbr 10.0.0.1 at 10.0.0.33,

interface bu1 changed state to FULL

2024-09-22T14:28:42.859160+07:00 if-manager[690][690]: %IF_MGR-N-LINK_DOWN: PW 33 peer 10.0.0.1

2024-09-22T14:28:42.863919+07:00 if-manager[690][690]: %IF_MGR-N-LINK_UP: PW 33 peer 10.0.0.1 (active)



Время перерыва сервиса 
C уменьшенным таймером route-calculation и включенной 
синхронизацией IGP-LDP
Видно возникновение петли маршрутизации Перерыв при основном переключении составил 799 ms

Продолжительность всплеска трафика превышает даже время 
перерыва при первом обрыве



Время перерыва сервиса 
C учетом всех настроек лишь немного меньше 1 секунды

router ospfv2 1

area 0.0.0.0

interface bundle-ether 1

dead-interval minimal

fast-hello-multiplier 3

ldp-igp-synchronization hold-time 20

network point-to-point

exit

interface loopback 0

passive

exit

interface tengigabitethernet 0/0/5.958

network point-to-point

exit

exit

auto-cost reference-bandwidth 100000000

microloop-avoidance rib-update-delay 100

route-calculation max-delay 50

router-id 10.0.0.2

exit

Время перерыва 918 ms.



Настройка и просмотр параметров 
BFD сессий

0/ME5200:R2# sh running-config bfd 

Sun Sep 22 17:34:38 2024

! Configuration version 3.9.1.125RC

bfd

rx-interval 50

session ospf

address-family ipv4 local-address 10.0.0.34

address-family ipv4 neighbor 10.0.0.33

rx-interval 25

tx-interval 25

exit

tx-interval 50

exit

0/ME5200:R2# 

0/ME5200:R2# sh bfd neighbors 

Sun Sep 22 17:34:54 2024

IPv4

Neighbor address  Local address    Discriminator  State       Code            Protocols      ession name 

----------------- ---------------- -------------- ----------- --------------- -------------- -------------

10.0.0.33         10.0.0.34        1              up          no-diagnostic   ospf ospf

There are no BFD neighbors over IPv6



Настройка и просмотр параметров 
BFD сессий

0/ME5200:R2# sh bfd neighbors ipv4 10.0.0.33

Sun Sep 22 17:35:38 2024

Neighbor Address: 10.0.0.33

Local address: 10.0.0.34

Session state is up

Diagnostic: no-diagnostic

Interface: bu1

Applied session profile: ospf

LocalDiscriminator: 1

RemoteDiscriminator: 1

Registered protocols: ospf

MinTxInt: 25 ms, MinRxInt: 25 ms, Multiplier: 3

Received MinTxInt: 25 ms, Received Multiplier: 3

Actual TxInt: 25 ms

Actual Detection Interval: 75 ms

Peer path is single-hop

BFD is hardware

Uptime: 00h14m40s

Elapsed time since the last change: 00h14m40s

Last received packet:

Version: 1

Diagnostic: no-diagnostic

State bit: up

Multiplier: 3

Length: 24

My Discriminator: 1

Your Discriminator: 1

Desired Min Tx Interval: 25 ms

Required Min Rx Interval: 25 ms

Required Min Echo Rx Interval: 0 ms

Flags:

Poll:                      0

Final:                     0

Control Plane Independent: 1

Authentication Present:    0

Demand:                    0

Multipoint:                0

0/ME5200:R2# 



Время перерыва сервиса 
Cо стандартными таймерами и поднятым функционалом BFD

router ospfv2 1

area 0.0.0.0

interface bundle-ether 1

bfd fast-detect

ldp-igp-synchronization hold-time 20

network point-to-point

exit

interface loopback 0

passive

exit

interface tengigabitethernet 0/0/5.958

network point-to-point

exit

exit

auto-cost reference-bandwidth 100000000

microloop-avoidance rib-update-delay 100

route-calculation max-delay 50

router-id 10.0.0.2

exit

Время перерыва 230 ms.



Схема стенда для проверки времени 
переключения при использовании backup PW



0/ME5100revX:R1# sh run l2

Tue Sep 24 11:20:41 2024

! Configuration version 3.9.1.131R

l2vpn

pw-class LDP-transport

encapsulation mpls signaling-type pseudowire-

id-fec-signaling

exit

xconnect-group service

p2p service

interface tengigabitethernet 0/0/5.1951

pw 10.0.0.3 33

backup

pw 10.0.0.5 35

pw-class LDP-transport

exit

exit

pw-class LDP-transport

exit

exit

exit

exit

0/ME5100revX:R1#  sh run mpls

Tue Sep 24 11:21:52 2024

! Configuration version 3.9.1.131R

mpls

forwarding

interface loopback 0

interface tengigabitethernet 0/0/5.951

interface tengigabitethernet 0/0/5.959

exit

ldpt

discovery interface tengigabitethernet 0/0/5.951

exit

discovery interface tengigabitethernet 0/0/5.959

exit

neighbor 10.0.0.3

bfd fast-detect

exit

neighbor 10.0.0.5

bfd fast-detect

exit

reroute-optimization

exit

router-id 10.0.0.1

transport-address 10.0.0.1

exit

Конфигурация сервиса 
На устройствах стенда R1



0/ME5200:R2# sh run l2

! Configuration version 3.9.1.131R

l2vpn

pw-class LDP-transport

encapsulation mpls signaling-type pseudowire-

id-fec-signaling

exit

xconnect-group test

p2p test

interface tengigabitethernet 0/0/5.1952

pw 10.0.0.3 23

backup

pw 10.0.0.5 25

pw-class LDP-transport

exit

exit

pw-class LDP-transport

exit

exit

exit

exit

0/ME5200:R2# sh run mpls

Tue Sep 24 11:26:26 2024

! Configuration version 3.9.1.131R

mpls

forwarding

interface loopback 0

interface tengigabitethernet 0/0/5.952

interface tengigabitethernet 0/0/5.958

exit

ldp

discovery interface tengigabitethernet 0/0/5.952

exit

discovery interface tengigabitethernet 0/0/5.958

exit

neighbor 10.0.0.3

bfd fast-detect

exit

neighbor 10.0.0.5

bfd fast-detect

exit

reroute-optimization

exit

router-id 10.0.0.2

transport-address 10.0.0.2

exit

Конфигурация сервиса 
На устройствах стенда R2



0/ME5100:R3# sh run l2

Tue Sep 24 04:30:38 2024

! Configuration version 3.7.2.29R

l2vpn

bridge-domain service

pw 10.0.0.1 33

pw-class LDP-transport

exit

pw 10.0.0.2 23

pw-class LDP-transport

exit

exit

pw-class LDP-transport

encapsulation mpls signaling-type pseudowire-

id-fec-signaling

exit

exit

0/ME5100:R2# sh run mpls

Tue Sep 24 04:31:12 2024

! Configuration version 3.7.2.29R

mpls

forwarding

interface loopback 1

interface tengigabitethernet 0/0/1.951

interface tengigabitethernet 0/0/1.952

exit

ldp

discovery interface tengigabitethernet 0/0/1.951

exit

discovery interface tengigabitethernet 0/0/1.952

exit

neighbor 10.0.0.1

bfd fast-detect

exit

neighbor 10.0.0.2

bfd fast-detect

exit

reroute-optimization

exit

router-id 10.0.0.3

transport-address 10.0.0.3

exit

Конфигурация сервиса 
На устройствах стенда R3



0/FMC0:R5# sh running-config l2vpn 

Tue Sep 24 04:34:08 2024

! Configuration version 3.9.1.125RC

l2vpn

bridge-domain service

pw 10.0.0.1 35

pw-class LDP-transport

exit

pw 10.0.0.2 25

pw-class LDP-transport

exit

exit

pw-class LDP-transport

encapsulation mpls signaling-type pseudowire-

id-fec-signaling

exit

exit

0/FMC0:R5# sh run mpls

Tue Sep 24 04:35:14 2024

! Configuration version 3.9.1.125RC

mpls

forwarding

interface loopback 1

interface tengigabitethernet 0/0/10.958

interface tengigabitethernet 0/0/10.959

exit

ldp

discovery interface tengigabitethernet 0/0/10.958

exit

discovery interface tengigabitethernet 0/0/10.959

exit

neighbor 10.0.0.1

bfd fast-detect

exit

neighbor 10.0.0.2

bfd fast-detect

exit

reroute-optimization

exit

router-id 10.0.0.5

transport-address 10.0.0.5

exit

Конфигурация сервиса 
На устройствах стенда R5



Просмотр состояния сервиса
0/ME5200:R2# sh l2vpn xconnect

Tue Sep 24 11:40:33 2024

Up  -- up            Dn -- down               ADn -- admin down

GUp -- going up      GDn -- going down         ST  -- standby

Fl  -- failed        Drm -- dormant            SW -- switchover

Lld -- lower layer down

Group: test

XC Name           ST   Side A                      ST   Side B                      ST   

----------------- ---- --------------------------- ---- --------------------------- ----

test              Up   te0/0/5.1952                Up   pw 10.0.0.3 23              Up   

pw 10.0.0.5 25              ST    

Total entries: 1 Up: 1

0/ME5200:R2# sh mpls ldp forwarding 

Tue Sep 24 12:06:22 2024

Codes:

R = Remote LFA FRR backup

E = Entropy Label Capability

Prefix                Label(s) out  Outgoing Interface  Next Hop              flags  

--------------------- ------------- ------------------- --------------------- ------

10.0.0.3/32           ImpNull te0/0/5.952         10.0.0.49                    

10.0.0.5/32           ImpNull te0/0/5.958         10.0.0.45                    

0/ME5200:R2# 

0/ME5200:R2# 

0/ME5200:R2# sh mpls ldp neighbors 

Tue Sep 24 12:06:34 2024

Peer                    Up/Down time  Expires    Adjcs Addrs Labels  GR

----------------------- ------------- ---------- ------ ------ ------- ---

10.0.0.3:0              00h58m56s     37s        2      3      3       N

10.0.0.5:0              17h57m56s     37s        2      3      2       N



Время переключения сервиса менее 100 ms



Мы всегда готовы к диалогу, разработке
и доработке решений под ваше техническое задание

+7 (383) 274-10-01, 274-48-48
eltex@eltex-co.ru; eltex-co.ru

630020, г. Новосибирск, ул. Окружная 29В
09:00 — 18:00 (GMT+7)
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