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Introduction
*Hierarchical PCE Architecture in RFC 6805

Build and maintain Parent _ Domain topology:
domain topology PCE Child’s domains seen as nodes/clouds

of its child PCEs \ and connections among them

Connections:
Inter-domain links + ABRs
Access points:
Addresses accessible outside

> Child to send its parent connections and!«€cess points

> Parent to build and maintain domain topology and acces
S points
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Connection and Access: Inter-domain Link

Information on Inter-domain Link (no IGP running over it):

> P2P Link between ASBR C and D (C’s point of view)
1) Link Type: P2P

2) Local IP address: 10.1.1.1 __
3) Remote IP address: 10.1.1.2 | ‘ (1021 12 :
4) TE metric: 10 w’ T 2

5) Maximum bandwidth: 100G

6) Maximum reservable bandwidth: 100G
7) Unreserved bandwidth: ...

8) Administrative group: ...

Note: no link ID (i.e., Router ID of neighbor B)

> Broadcast Link connecting multiple ASBRs A, B, ... (A’s point view)
a) Link Type: Multi-access
b) Local IP address with mask length: 10.2.1.1/24
+4), 5), 6), 7) and 8) above

Note: No Remote IP address, No Link ID (since no IGP selects DR)
PCE as child sends its parent info on inter-domain links connected to its domain
Parent builds AS domain topology after receiving info from its child PCEs




Connection and Access: ABR

Area Border Router (ABR)
Running IGP (OSPF or IS-IS) and connecting 2+ areas

Information on ABR (from one area’s point of view):
<* Router ID of ABR

)

[ ABR ID: 3.3.3.3

PCE as child responsible for an area
< sends its parent information on ABR
Parent PCE

“* knows all areas attached to ABR after
receiving info on ABR from its child PCEs

ABR ID: 3.3.3.3




Connection and Access: Access Point

Access Point (Access for short)
IP Address in domain to be accessible outside

Information on Access (from PCE responsible for domain):

Parent P( IEp ~§‘CCGSS: “) 771

L
Access: 10.8.8.1 USS Access: 10.7.7.1

PCE as child responsible for domain
< sends its parent information on Access
Parent PCE

< has all access points to be accessible 10771
outside of all its child PCEs' domains after 10881
receiving info on Access from its child PCEs



Message Extensions

Message Extensions (2 options):
1) Existing Notification (PCNtf) Message (Details below)
New NT and NVs, TLVs in NOTIFICATION Object

2) New Message (Details in Appendix)

NT=8 (TBD): Connections and Accesses

* NV=1: Updates on Connections and Accesses

* NV=2: Withdraw Connections and Accesses
TLVs in NOTIFICATION contains information on Connections and Accesses
(Inter-Domain link TLV, Router-ID TLV, Access IPv4/6 Prefix TLV)

NOTIFICATION object body:
0] 1 2 3
©1234567890123456789012345678901
+-+-+-+-F-F-F-F-F-F-F-F-F-F-F-F-F-F-F-t-F-F-F-F-F-F-F-F-F-F+-+-+-+
| Reserved | Flags | NT (8) | NV (1/2) |

ottt -tot-t-t-tot-t-tot-t-F-tot-F-F-t-t-F-t-t-F-F-F-t-F-+-t+-+-+

Optional TLVs

| |
| |
ottt -tot-t-t-tot-t-tot-t-F-tot-F-F-t-t-F-t-t-F-F-F-t-F-+-t+-+-+



New TLVs and Sub-TLVs

Inter-Domain Link TLV:
0 1 2 3
©1234567890123456789012345678901
Fot-t-tototot-F-t-t-tototot-F-F-F-tototot-F-F-F-t-F-t-t-F-F-+-+-+
| Type (tTBD1) | Length |
Fot-t-tototot-F-t-t-tototot-F-F-F-tototot-F-F-F-t-F-t-t-F-F-+-+-+
~ Inter-Domain Link Sub-TLVs ~
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

Router ID TLV:
+-+-+-+-+-F+-+-+-+-F+-F-+-F-F-F+-F-F-F-F-F-F-F-F-F-F-F-F-F+-+-+-+-+-+
| Type (tTBD2) | Length |
tototodtototototototodtototototodtototototototoFotototot-Fot-F-t-+-+
|BIE|I] Flags I I
+ot-t-t-t-F-t-F-t-t-t-t-F-t-+-+-+ +
| 32-bit/48-bit ID ~
+ot-t-t-t-F-t-t-t-t-F-t-F-t-t-F-t-F-t-F-F-t-F-t-F-F-F-F-F-F+-+-+-+

Access IPv4/6 Address TLV:
+-t-t-t-t-F-t-F-F-F-F-F-F-F-F-F-F-F-F-t-F-F-t-F-F-F-F-F-F-F-+-+-
| Type (tTBD3/4) | Length
dot-t-totot-t-F-t-t-totot-F-F-t-t-t-t-t-F-F-F-t-t-t-F-F-F-F-+-+-
| Prefix Length | IPv4/6 Prefix (variable) ~
dot-t-tot-t-t-F-t-t-t-t-t-t-F-F-F-t-t-t-t-F-F-F-F-F-t-t-F-+-+-+-+

+

+

Local IPv4/6 address with mask Sub-TLV:
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
| Type (stTBD1/2) | Length
Fod-t-t-tododF-F-F-F-F-t-t-toF-F-F-F-F-t-t-tod-F-F-F-F-F-F-t-F-+-+
| IPv4/6 Address ~
Fod-t-t-tododF-F-F-F-F-t-t-toF-F-F-F-F-t-t-tod-F-F-F-F-F-F-t-F-+-+
| Mask Length |
Fot-t-t-F-t-F-+-+



Parent
PCE A

Procedures - Child PCE

[ chiud

PCNtf (Updates on

Connections and Accesses)

ABR ID: 3.3.3.3

After determining A is B’s Parent,

B sends A message containing all
Connections and Accesses for B’s
/~\_domain with indication of Updates

A

PCNtf (Updates on

Connections and Accesses)

A

PCNtf (withdraw

Connections and Accesses)

For new and changed
Connections and Accesses,

B sends A message containing
them with indication of Updates

S/

A

/
1

For Connections and Accesses down,

B sends A message containing them

with indication of withdraw

If links are connected to

same router 1.1.1.1, one
Router-ID TLV is enough.
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PCNtf (Updates)

ID:1.1.1.1
P2P

10.1.1.1
10.1.1.2

TE metric: 10

ID: 2.2.2.2
Multi-Access
10.2.1.1/24
TE metric: 20

NOTIFICATION
Object:

}Router—lD TLV

Inter-
domain
Link TLV

b

:LRouter-lD TLV

Inter-
— domain
Link TLV

ABR ID: 3.3.3.3 jﬁOUter"D T

B=1

PCNtf (withdraw)
ID:11.11 - RouterD TLV
P2P ]

Inter-
10.1.1.1 domain
10.1.1.2 Link TLV
Multi-Access ] Inter-

~ domain
10.2.1.1/24 J Link TLv

ABR ID:3.3.3.3 Router-ID TLV

B=1



Procedures - parent PCE

Parent A is P’s child

PCE P
‘ ’ Parent
PCEA [T [ Cchild

PCE B

PCNtf (Updates on
Connections and Accesses)

According to messages received, parent
> builds and maintains domain topology;
» stores and maintains Connections and
Accesses for each of its child PCEs;
» when a child PCE down, removes
Connections and Accesses of its domain

A

PCNtf (Updates on
Connections and Accesses)

A

PCNtf (withdraw
Connections and Accesses)

A

/ o \ _ PCNtf (Updates on Connections and
From P’s point, its < Accesses)
child Ais ~ PCNtf (withdraw Connections and
responsible for one ) Accesses)
cloud/domain having Parent as child (A as child of P) N PCE A
connections to other > Sends its parent P some Connections
domains and some and Accesses. (Connections among its

access points children’s domains are hidden,
\ﬂ Connections to other domains are seny




Summary

Presented
*Connections and Accesses

— Inter-domain Links
— ABRSs
— Access Points

*Extensions to Existing PCNtf Message
— New NT and NVs, TLVs in NOTIFICATION object

*Procedures

— Child PCE Procedure
— Parent PCE Procedure
— Parent as Child Procedure
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Next Step

* Request for comments and suggestions
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