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!-—— This configuration maps the IP Precedence !--- of
the incoming IP packets to the MPLS EXP bits. cl ass-map
match-all | P-AF11 match ip precedence 0 cl ass-nmap match-
all | P-AF12 match ip precedence 1 class-map natch-al
| P-AF21 match ip precedence 2 class-nap match-all |P-
AF22 match ip precedence 3 class-nap match-all |P-AF31
match ip precedence 4 class-nap match-all |P-AF32 natch
ip precedence 5 class-map match-all MPLS-AF11 match npls
experimental topnost O class-map match-all MPLS- AF12
mat ch npls experinental topnost 1 class-map natch-al
MPLS- AF21 nmatch npls experinmental topnost 2 class-nap
match-all MPLS-AF22 match npls experinental topnost 3
class-map match-all MPLS-AF31 match npls experinenta
topnost 4 class-map match-all MPLS-AF32 match npls
experimental topnbst 5 policy-map set-MPLS-PHB
class | P- AF11
pol i ce 8000 conforntaction set-npls-exp-inposition-
transmt
0 exceed-
action drop
class | P- AF12
pol i ce 10000 conformaction set-npls-exp-inposition-
transmt
1 exceed-action set-npls-exp-inposition-
transmt O
class | P-AF21
pol i ce 12000 conform action set-npl s-exp-inposition-
transmt
2 exceed-action set-npls-exp-inposition-
transmt 1
cl ass | P- AF22
pol i ce 12000 conform action set-npl s-exp-inposition-
transmt
3 exceed-action set-npls-exp-inposition-
transmt 2
class | P-AF31




police 12000 conformaction set-npl s-exp-inposition-
transmt
4 exceed-action set-npls-exp-inposition-
transmt 3
cl ass | P- AF32

police 12000 conformaction set-npl s-exp-inposition-
transmt
5 exceed-action set-npls-exp-inposition-
transmt 4

policy-map output-gos

cl ass MPLS- AF11
bandwi dt h percent 5
random det ect

cl ass MPLS- AF12
bandwi dt h percent 10
random det ect

cl ass MPLS- AF21
bandwi dt h percent 10
random det ect

cl ass MPLS- AF22
bandwi dt h percent 15
random det ect

cl ass MPLS- AF31
bandwi dt h percent 20
random det ect

cl ass MPLS- AF32
bandwi dt h percent 30
random det ect

interface Ethernet0/0
ip address 192.168. 0.1 255.255.255.0
max-reserved- bandwi dth 90
service-policy output output-gos
tag-switching ip
]
interface Ethernet1/0
ip vrf forwarding vl
i p address 10.0.0.2 255. 255.255.0
service-policy input set-MPLS-PHB
]

P1

!--- This configuration swaps the top label from 3 to 2,
!--- which does not need to occur to follow the previous
configuration. class-map match-all npls-in match npls
experinmental topnost 3 ! policy-map mpls-in

class nmpls-in

set npls experinental topnost 2

1
interface Ethernet0/0

i p address 192.168.1.1 255.255.255.0

tag-switching ip
1
interface Ethernet1/0

i p address 192.168. 0.2 255.255.255.0

service-policy input mpls-in

tag-switching ip
1

P2




! --- Remember to copy down the MPLS EXP value !--- from
the newly exposed label after the PHP. cl ass-map match-
all MPLS- AF11 match npls experinental topnost 0 cl ass-
map match-all MPLS-AF12 nmatch npls experinental topnost
1 class-map match-all MPLS- AF21 match npl s experi nental
topnost 2 class-map match-all MPLS-AF22 match npls
experimental topnost 3 class-map match-all MPLS- AF31
mat ch npls experinental topnost 4 class-map match-all
MPLS- AF32 match npls experinmental topmost 5 ! class-map
mat ch-al | qos-group- AF11 match qos-group O cl ass-nmap
mat ch-al | qos-group- AF12 match qos-group 1 cl ass-nmap
mat ch-al | qos-group- AF21 match qos-group 2 cl ass-nmap
mat ch-al | qos-group- AF22 match qos-group 3 cl ass-nmap
mat ch-al | qos-group- AF31 match qos-group 4 cl ass-nmap
mat ch-al | gos-group- AF32 match qos-group 5 ! policy-map
gos-group-in

cl ass MPLS- AF11

set qos-group npls experinmental topnost

cl ass MPLS- AF12

set qos-group npls experimental topnost

cl ass MPLS- AF21

set qos-group npls experinmental topnost

class MPLS- AF22

set qos-group npls experimental topnost

class MPLS- AF31

set qos-group npls experimental topnost

class MPLS- AF32

set qos-group npls experinmental topnost
!
policy-map gos-group-out

cl ass qos-group- AF11

bandwi dt h percent 5

random det ect

set npls experinental topnopst qos-group

cl ass qos-group- AF12

bandwi dt h percent 10

random det ect

set npls experinental topnost qos-group

cl ass qos-group- AF21

bandwi dt h percent 10

random det ect

set npls experinental topnost qos-group

cl ass qos-group- AF22

bandwi dt h percent 15

random det ect

set npls experinental topnpst qos-group

cl ass qos-group- AF31

bandwi dt h percent 20

random det ect

set npls experinental topnpst qos-group

cl ass qos-group- AF32

bandwi dt h percent 30

random det ect

set npls experinental topnpst qos-group
!
interface Ethernet0/0
ip address 192.168. 2.1 255.255.255.0
max-r eser ved- bandwi dt h 90
service-policy output gos-group-out
tag-switching ip




interface Ethernet1/0

i p address 192.168. 1.2 255.255.255.0
service-policy input gos-group-in
tag-switching ip

]

PE2

! --- Remember to copy down the MPLS EXP bits to the IP
Precedence !--- of the newly exposed IP packet. cl ass-
map match-all MPLS-AF11 match npls experimental topnost
0 class-map nmatch-all MPLS-AF12 match npls experinenta
toprmost 1 class-map match-all MPLS-AF21 nmatch npls
experimental topnost 2 class-map match-all MPLS- AF22
mat ch npls experinental topnost 3 class-map match-al
MPLS- AF31 match npls experinmental topnost 4 class-nap
mat ch-al | MPLS-AF32 match npls experimental topnost 5 !
cl ass-map natch-all qos-group- AF11 match qos- group
cl ass-map natch-all qos-group- AF12 mat ch qos- group
cl ass-map natch-all qos-group- AF21 mat ch qos- gr oup
cl ass-map natch-all qos-group- AF22 mat ch qos- gr oup
class-map match-all qos-group- AF31 match qos-group
cl ass-map match-all qos-group- AF32 mat ch qos-group
policy-map gos-group-in

cl ass MPLS- AF11

set qos-group npls experinmental topnost

cl ass MPLS- AF12

set qos-group npls experinmental topnost

cl ass MPLS- AF21

set qos-group npls experinmental topnost

cl ass MPLS- AF22

set qos-group npls experinmental topnost

cl ass MPLS- AF31

set qos-group npls experinmental topnost

cl ass MPLS- AF32

set qos-group npls experinmental topnost

a b~ WNPE O

|
policy-map gos-group-out
cl ass qos-group- AF11
bandwi dt h percent 5
random det ect
set precedence Qos-group
cl ass qos-group- AF12
bandw dt h percent 10
random det ect
set precedence Qos-group
cl ass qos-group- AF21
bandw dt h percent 10
random det ect
set precedence Qos-group
cl ass qos-group- AF22
bandw dt h percent 15
random det ect
set precedence Qos-group
cl ass qos-group- AF31
bandw dt h percent 20
random det ect
set precedence Qos-group
cl ass qos-group- AF32
bandw dt h percent 30
random det ect
set precedence Qos-group




interface Ethernet0/0

ip vrf forwarding vl

ip address 10.0.1.1 255.255.255.0
max-reserved- bandwi dth 90
service-policy output gos-group-out
]

interface Ethernet1/0

i p address 192.168. 2.2 255. 255. 255.0
service-policy input gos-group-in
tag-switching ip

]
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MPLS PHB from EXP is wsed for
classifying the packet lor scheduling
amid discard behawvior at the output
inlerface of the egress PE router

Eth 10 Eth DO Eth 140

!--- On input, the IP Precedence 1is copied to the MPLS
EXP !--- on label imposition and when leaving the
router, the !--- MPLS EXP bits are used to classify the
traffic into three !--- traffic classes—gold, silver,
and bronze (the topmost). class-map match-all | P-AF22
match ip precedence 0 1 class-map match-all | P-AF31
match ip precedence 2 3 class-map match-all | P-AF32
match ip precedence 4 5! class-map match-all bronze
mat ch npls experinental topnost 2 3 class-nmap natch-al
silver match npls experinental topnost 4 class-nmap
match-all gold match npls experinmental topnobst 5




policy-map set-MPLS-PHB
cl ass | P- AF22
pol i ce 12000 conform action set-npl s-exp-inposition-
transmt
3 exceed-action set-npls-exp-inmposition-
transmt 2
class | P-AF31
pol i ce 12000 conform action set-npl s-exp-inposition-
transmt
4 exceed-action set-npls-exp-inposition-
transmt 3
cl ass | P- AF32
pol i ce 12000 conform action set-npl s-exp-inposition-
transmt
5 exceed-action set-npl s-exp-inposition-
transmt 4
!
policy-map output-gos
class gold
bandwi dt h 40
random det ect
class silver
bandwi dt h 30
random det ect
cl ass bronze
bandwi dt h 20
random det ect
!
interface Ethernet0/0
i p address 192.168.0.1 255.255.255.0
max-reserved- bandwi dth 90
service-policy output output-gos
tag-switching ip
!
interface Ethernet1/0
ip vrf forwarding vl
i p address 10.0.0.2 255.255.255.0
service-policy input set-MPLS-PHB
!

P1

!--- This configuration swaps the top label from 4 to 5,
!--- which does not need to occur to follow the previous
configuration. class-map match-all npls-in match npls
experimental topnost 4 | policy-map mpls-in

class nmpls-in

set npls experinental topnost 5

]
interface Ethernet0/0

i p address 192.168.1.1 255.255.255.0

tag-switching ip
]
interface Ethernetl/0

i p address 192.168. 0.2 255. 255.255.0

service-policy input mpls-in

tag-switching ip
]

P2




! --- Remember to copy down the MPLS EXP value from !---
the newly exposed label after the PHP. cl ass-map natch-
all MPLS-AF11 match npls experinental topnost O cl ass-
map match-all MPLS-AF12 natch npls experinental topnost
1 class-map match-all MPLS- AF21 match npl s experi nental
toprmost 2 class-map match-all MPLS- AF22 nmatch npl s
experinmental topnost 3 class-map match-all MPLS- AF31
mat ch npls experinental topnost 4 class-map match-all
MPLS- AF32 match npls experinmental topnmost 5 ! class-map
match-all gold match qos-group 5 class-nap match-all
silver match qos-group 4 class-map match-all bronze
mat ch qos-group 3 match qos-group 2 ! policy-map qos-
group-in
cl ass MPLS- AF11
set qos-group npls experinmental topnost
cl ass MPLS- AF12
set qos-group npls experinmental topnost
cl ass MPLS- AF21
set qos-group npls experinmental topnost
cl ass MPLS- AF22
set qos-group npls experinmental topnost
cl ass MPLS- AF31
set qos-group npls experinmental topnost
class MPLS- AF32
set gos-group npls experinmental topnost
|
policy-map gos-group-out
class gold
bandwi dt h 40
random det ect
set npls experinental topnpst qos-group
class silver
bandwi dt h 30
random det ect
set npls experinental topnopst qos-group
cl ass bronze
bandwi dt h 20
random det ect
set npls experinental topnpst qos-group
|
interface Ethernet0/0
ip address 192.168.2.1 255.255.255.0
max-reserved- bandwi dth 90
service-policy output gos-group-out
tag-switching ip
|
interface Ethernet1/0
ip address 192.168. 1.2 255.255.255.0
service-policy input gos-group-in
tag-switching ip
|

PE2

! --- Remember to queue the newly exposed IP packet based
in !--- the MPLS EXP bits of the label we just removed.
Use !--- gos-groups to keep track of this value

class-map match-all MPLS-AF11

mat ch npl s experinmental topnost O
class-map match-all MPLS-AF12

mat ch npls experinental topnost 1




class-map match-all MPLS-AF21
mat ch npls experinental topnost 2
class-map match-all MPLS- AF22
mat ch npls experinental topnost 3
class-map match-all MPLS-AF31
mat ch npls experinental topnost 4
class-map match-all MPLS- AF32
mat ch npls experinental topnost 5
|
class-map match-all gold
mat ch qos-group 5
cl ass-map match-all silver
mat ch qos-group 4
class-map match-all bronze
mat ch qos-group 3
mat ch qos-group 2
|
policy-map gos-group-in
cl ass MPLS- AF11
set qos-group npls experinmental topnost
set discard-class O
cl ass MPLS- AF12
set qos-group npls experinmental topnost
set discard-class 1
cl ass MPLS- AF21
set qos-group npls experinmental topnost
set discard-class 2
cl ass MPLS- AF22
set qos-group npls experinmental topnost
set discard-class 3
cl ass MPLS- AF31
set qos-group npls experinmental topnost
set discard-class 4
cl ass MPLS- AF32
set qos-group npls experinmental topnost
set discard-class 5
|
policy-map gos-group-out
class gold
bandwi dt h 40
random det ect di scard-cl ass- based
class silver
bandwi dt h 30
random det ect di scard-cl ass- based
cl ass bronze
bandwi dt h 20
random det ect di scard-cl ass- based
|
interface Ethernet0/0
ip vrf forwarding vl
ip address 10.0.1.1 255.255.255.0
max-reserved- bandwi dt h 90
service-policy output gos-group-out
|
interface Ethernet1/0
ip address 192.168. 2.2 255.255.255.0
service-policy input gos-group-in
tag-switching ip
|

HEEEK
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EXP: 4

EXP: & \
EXP: 4 EXP: 4 EXP: 5 \
DSCP: 3 D5CP: 3 DSCP: 3 D5CP: 3 DSCP: 3

IP PHE from DSCP is wsed for
classifying the packet for scheduling
and discard behavior al the owlpul
interface of the egress PE rowter

ISP CORE g2

Eth 10 Eh0d Eth 111

!--- On input, the IP Precedent 1is copied to the MPLS
EXP !--- on label imposition. When leaving the router,
the !--- MPLS EXP bits are used to classify the traffic
into three !--- traffic classes—gold, silver and bronze
(the topmost). class-map match-all |P-AF22 match ip
precedence 0 1 class-nmap match-all | P-AF31 match ip
precedence 2 3 class-nmap match-all |1 P-AF32 match ip
precedence 4 5! class-map match-all bronze match npls
experinmental topnost 2 3 class-map match-all silver
mat ch npls experinental topnost 4 class-map natch-al
gold match npls experinmental topnobst 5 ! policy-map set-
MPLS-PHB
cl ass | P- AF22
pol i ce 12000 conformacti on set-npl s-exp-inposition-
transmt
3 exceed-action set-npls-exp-inposition-
transmt 2
class | P-AF31
pol i ce 12000 conformacti on set-npl s-exp-inposition-
transmt
4 exceed-action set-npls-exp-inposition-
transmt 3
cl ass | P- AF32
pol i ce 12000 conformacti on set-npl s-exp-inposition-
transmt
5 exceed-action set-npls-exp-inposition-
transmt 4
!
policy-map output-gos
class gold
bandwi dt h 40
random det ect
class silver




bandwi dt h 30
random det ect
cl ass bronze
bandwi dt h 20
random det ect
|
interface Ethernet0/0
ip address 192.168. 0.1 255.255.255.0
max-reserved- bandwi dth 90
service-policy output output-qgos
tag-switching ip
|
interface Ethernet1/0
ip vrf forwarding vl
i p address 10.0.0.2 255. 255.255.0
service-policy input set-MPLS-PHB
|

P1

!--- This configuration swaps the top label from 4 to 5,
!--- which does not need to occur to follow the previous
configuration. class-map match-all npls-in match npls
experinmental topnost 4 ! policy-map mpls-in

class nmpls-in

set npls experinental topnost 5

1
interface Ethernet0/0

i p address 192.168.1.1 255.255.255.0

tag-switching ip

1

interface Ethernet1/0

i p address 192.168. 0.2 255.255.255.0

service-policy input mpls-in

tag-switching ip

1

P2

! --- Remember to copy down the MPLS EXP value from !---
the newly exposed label after the PHP. cl ass-map match-
all MPLS-AF11 match npls experinental topnost 0 cl ass-
map match-all MPLS-AF12 nmatch npl s experinental topnost
1 class-map match-all MPLS- AF21 match npl s experi nental
topnost 2 class-map match-all MPLS-AF22 match npls
experinmental topnost 3 class-map match-all MPLS- AF31
mat ch npls experinental topnost 4 class-map match-all
MPLS- AF32 match npls experinmental topmost 5 ! class-map
match-all gold match qos-group 5 class-nap match-all
silver match qos-group 4 class-map match-all bronze
mat ch qos-group 3 match gos-group 2 ! policy-map gos-
group-in
cl ass MPLS- AF11
set qos-group npls experinmental topnost
cl ass MPLS- AF12
set qos-group npls experinmental topnost
cl ass MPLS- AF21
set qos-group npls experinmental topnost
cl ass MPLS- AF22
set qos-group npls experinmental topnost
cl ass MPLS- AF31




set qos-group npls experinental topnost
class MPLS- AF32
set qos-group npls experinental topnost
|
policy-map gos-group-out
class gold
bandwi dt h 40
random det ect
set npls experinental topnpst qos-group
class silver
bandwi dt h 30
random det ect
set npls experinental topnpst qos-group
cl ass bronze
bandwi dt h 20
random det ect
set npls experinental topnpst qos-group
|
interface Ethernet0/0
ip address 192.168.2.1 255.255.255.0
max-reserved- bandwi dth 90
service-policy output gos-group-out
tag-switching ip
|
interface Ethernet1/0
ip address 192.168. 1.2 255.255.255.0
service-policy input gos-group-in
tag-switching ip
|

PE2

! --- Remember to queue the newly exposed IP packet !---
based on the value of the IP Precedent. class-map match-
all gold match precedence 4 5 class-map match-all silver
mat ch precedence 2 3 class-nmap nmatch-all bronze match
precedence 0 1 ! policy-map gos-group-out
class gold
bandwi dt h 40
random det ect prec-based
class silver
bandwi dt h 30
random det ect prec-based
cl ass bronze
bandwi dt h 20
random det ect prec-based
|
interface Ethernet0/0
ip vrf forwarding vl
ip address 10.0.1.1 255.255.255.0
nmax-reserved- bandwi dth 90
service-policy output gos-group-out
|
interface Ethernet1/0
i p address 192.168. 2.2 255.255.255.0
tag-switching ip
|
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