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A group of routers connected by links with TTZ ID 
Ø   which is virtualized as  

•  a group of TTZ edge routers fully connected or a single router 

Ø   of which routers outside TTZ are NOT aware 

Ø   through which LSAs outside are distributed 
Links, routers inside TTZ are NOT advertised to routers outside of 

TTZ 
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Requirements for TTZ 
•  TTZ MUST support 1+ levels of network hierarchies 
•  TTZ MUST be backward compatible 
•  Users SHOULD be able to easily set up an E2E service 

crossing TTZs 
•  Configuration for a TTZ SHOULD be minimum 
•  Changes on existing protocols SHOULD be minimum 
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LSA Change — I bit 
1 bit to identify if a link is in TTZ 
 

0 1 2 7 

I Link Type 

 I = 1:  Link is in TTZ 
 I = 0:  Link is not in TTZ 

    Meaning of “Link Type” of 7 bits is the same as that of “Link Type” of 8 bits. 

0 1 2 7 

Link Type 
Options LS Age 

Link State ID 

LS Sequence Number 
LS Checksum 

Advertising Router 

Length 

Number of Links 
I bit = 1 if 
link in TTZ 

LS Type = 1 

Router Link 

Router Link 

. . . . . . 

Flags 

Header 

I bit = 1 if  
link in TTZ 

Router LSA 



Adjacency (to non TTZ) Establishment 
•  Between TTZ edge and non TTZ router, TTZ edge  

–  sends non TTZ router hellos in a normal way, and  
–  sends non TTZ router all the LSAs except for the LSAs belong to 

TTZ during LSDB synchronization.  

•  After adjacency is established, TTZ edge router 
–  floods the LSA that does not belong to TTZ  to the non 

TTZ router through the adjacency 
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Adjacency (to TTZ) Establishment 
Options: 
1.  In the same way as a normal router 
2.  Hello is extended to include TTZ ID in hello packets 

–  When two routers have the same TTZ IDs 
in their hellos, an adjacency between them 
is to be formed. 
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Adjacency (to non TTZ) Establishment  
-- TTZ as a single router 

•  Between TTZ edge and non TTZ router, TTZ edge  
–  sends non TTZ router hellos in a normal way but with RT ID, and 
–  sends non TTZ router all the LSAs except for the LSAs belong to 

TTZ during LSDB synchronization.  

•  After adjacency is established, TTZ edge router 
–  floods the LSA that does not belong to TTZ  to the non 

TTZ router through the adjacency 
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Router ID of a single router for TTZ 
RT ID: Largest or smallest interface IP address of TTZ-DR 

–  Used in hellos sent to non TTZ router from TTZ edge router 
–  Used in LSA (LS ID and Advertising Router) for the router for TTZ 

RT ID: TTZ ID 
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LSA Generation and Flooding 
•  Every router in TTZ generates a router  LSA containing all the router links, 

each of which has I bit set to 1 if it is configured with TTZ ID. This LSA is 
flooded inside TTZ. 

•  TTZ virtualized as  
–  A group of routers connected: TTZ edge router constructs a second router LSA 

and sends it to all its neighbors. This LSA comprises two groups of links. 
1.  The router links connecting the routers outside of the TTZ from this TTZ 

edge router. These router links are normal router links. There is a router 
link for every adjacency between this TTZ edge router and a router outside 
of the TTZ. 

2.  The "virtual" router links. For each of the other TTZ edge routers, there is a 
"virtual" router link to it from this TTZ edge router. The cost of the router 
link from this TTZ router to one of the other TTZ edge routers is the cost of 
the shortest path from this TTZ edge router to it. 

–  A single router: DR of TTZ constructs a second router LSA and sends it to all its 
neighbors. This LSA comprises links between a TTZ edge router and a router 
outside of TTZ. 
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Router LSA Generated by T1/T5 to inside TTZ 
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Router LSA by T1 to outside TTZ as a Group of Nodes Connected 
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