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CallManager Call Routing Logic
Example (1)

CallManager Actions:

Configured Route Patterns

1111

1211

1[23]XX

131

13!

1[0-4]XX

User’s Dial String:
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CallManager Call Routing Logic
Example (2)

1111

1211

1[23]XX

131

13!

1[0-4]XX

User’s Dial String: Might MatchMight Match

Might MatchMight Match

Might MatchMight Match

Might MatchMight Match

Might MatchMight Match

Might MatchMight Match

Provide Dial Tone
Wait

CallManager Actions:

<Off Hook>

Configured Route Patterns

Digit analysis: match(fqcn="9195555644", cn="15644", 
pss="PA:Line1:Cisco:Local:Long Distance:International", dd=”")

Digit analysis: potentialMatches=PotentialMatchesExist
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CallManager Call Routing Logic
Example (3)

1111

1211

1[23]XX

131

13!

1[0-4]XX

User’s Dial String: Might MatchMight Match

Might MatchMight Match

Might MatchMight Match

Might MatchMight Match

Might MatchMight Match

Might MatchMight Match

Break Dial Tone
Wait

CallManager Actions:

1

Configured Route Patterns

Digit analysis: match(fqcn="9195555644", cn="15644", 
pss="PA:Line1:Cisco:Local:Long Distance:International", dd=”1")

Digit analysis: potentialMatches=PotentialMatchesExist
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CallManager Call Routing Logic
Example (4)

1111

1211

1[23]XX

131

13!

1[0-4]XX

User’s Dial String: Doesn’t Match

Doesn’t Match

Might MatchMight Match

Might MatchMight Match

Might MatchMight Match

Might MatchMight Match

Wait

CallManager Actions:

13

Digit analysis: match(fqcn="9195555644", cn="15644", 
pss="PA:Line1:Cisco:Local:Long Distance:International", dd=”13")

Digit analysis: potentialMatches=PotentialMatchesExist

Configured Route Patterns
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1111

1211

1[23]XX

131

13!

1[0-4]XX

CallManager Call Routing Logic
Example (5)

User’s Dial String: Doesn’t Match

Doesn’t Match

Might MatchMight Match

Match!Match!

Might MatchMight Match

Match! and Might MatchMatch! and Might Match

Keep Waiting; More
Digits Might Cause a
Different Pattern to Match

CallManager Actions:

131

Configured Route Patterns

Digit analysis: match(fqcn="9195555644", cn="15644", 
pss="PA:Line1:Cisco:Local:Long Distance:International", dd=”131")

Digit analysis: potentialMatches=PotentialMatchesExist
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1111

1211

1[23]XX

131

13!

1[0-4]XX

CallManager Call Routing Logic
Example (6)

User’s Dial String: Doesn’t MatchDoesn’t Match

Doesn’t MatchDoesn’t Match

Match!Match!

Doesn’t MatchDoesn’t Match

Match!Match!

Match! and Might MatchMatch! and Might Match

Keep Waiting; More
Digits Might Cause a
Different Pattern to Match

CallManager Actions:

1311

Configured Route Patterns

Digit analysis: match(fqcn="9195555644", cn="15644", 
pss="PA:Line1:Cisco:Local:Long Distance:International", dd=”1311")

Digit analysis: potentialMatches=PotentialMatchesExist
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CallManager Call Routing Logic
Example (7)

Can You Tell which Route Pattern Is the Best Match in This Case?
Hint: We Are Being Crafty to Make Sure You Remember Forever ☺

User’s Dial String:

Extend Call to the Best 
Match

CallManager Actions:

1311<timeout>

Configured Route Patterns

1111

1211

1[23]XX

131

13!

1[0-4]XX

Doesn’t MatchDoesn’t Match

Doesn’t MatchDoesn’t Match

Match!Match!

Doesn’t MatchDoesn’t Match

Match!Match!

Match! Match! 
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Matches ∞ Digit Strings, However 
for the Purposes of Closest Match 
Routing in this Case, this Matches 
100 Digit Strings because You 
Only Consider the Number of 
Potential Strings Given the 
Number of Digits Dialed

CallManager Call Routing Logic
Example (8)

User’s Dial String:

1311<Timeout>

Matches 200 Digit Strings

Matches 500 Digit Strings

Configured Route Patterns

1111

1211

1[23]XX

131

13!

1[0-4]XX

Doesn’t MatchDoesn’t Match

Doesn’t MatchDoesn’t Match

Match!Match!

Doesn’t MatchDoesn’t Match

Match!Match!

Match! Match! 
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Partitions and Calling Search Spaces 
Analogy

Rita Dave
305 555 5000

Miami Yellow Pages
DaveDave 305 555 5000305 555 5000

Rita Wants to Call Dave

Dave Lists His 
Number in a Directory

To Do So, She Needs to 
Know Dave’s Number
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Partitions and Calling Search Spaces 
Analogy

Rita

Miami Yellow Pages
DaveDave 305 555 5000305 555 5000

To Look up Numbers, 
Rita Looks through the
Directories She Owns

If She Doesn’t Have
the Right Directory…

Dallas White Pages
Outlook Address Book

Little Black Book

…She Can’t Place the Call

Rita’s List of Directories

Dave
305 555 5000
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Partitions and Calling Search Spaces 
Analogy

Rita Dave
305 555 5000

Miami Yellow Pages
DaveDave 305 555 5000305 555 5000

But if She Has the
Directory Dave Has

Listed His Number in… 

Dallas White Pages
Miami Yellow Pages

Little Black Book

Rita’s List of Directories

…the Call Will Go Through

Miami Yellow Pages

Miami Yellow Pages
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Partitions and Calling Search Spaces 
Analogy

Rita Dave
305 555 5000

Miami Yellow Pages
DaveDave 305 555 5000305 555 5000

Dallas White Pages
Miami Yellow Pages

Little Black Book

Rita’s List of Directories

The Directory in which Dave’s Number 
Is Listed Is His Number’s Partition 

The List of Directories in 
which Rita Looks up 

Numbers Is Her Calling 
Search Space
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What is Voice over the PSTN (VoPSTN)?

• A variation on the Centralized Call Processing 
deployment model, where all inter-site voice goes 
over the PSTN (not the WAN).

• We are not “promoting it”: merely setting 
requirements and expectations.

• We do see that it could serve as a “beach head” to 
win over some customers

• There are several, fundamental limitations

• Relies on AAR configuration
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New York

Phone A
2345 Phone C

1235

PSTN

IP WAN

Phone B
1234

New York

User dials 1234.
String 9 1 212 555 1234 is sent 
through this phone’s AAR 
Calling Search Space

San Francisco
Location: SF
Region: SF

New York
Location: NY1
Region: NY1

New York
Location: NY2
Region: NY2

12125551234

55
51

23
4

AAR Calling Search Space 
must match a RP/RL/RG 
that strips the off net 
access code (i.e.: “9”).

This is a new call. 
A different CDR 
record will be 
generated. Calling 
/ Called numbers 
are the only links 
to the original call.

User sees 
“Network 
Congestion, 
Rerouting”

Missed Calls list will show CLID of 
calling phone
All inter-site calls ring as external, just 
like any PSTN call
Destination phone MUST be DID number

VoPSTN Using AAR 
Inter-Site Calls
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New York

Phone A
2345 Phone C

1235

PSTN

IP WAN

Phone B
1234

New York

San Francisco
Location: SF
Region: SF

New York
Location: NY1
Region: NY1

New York
Location: NY2
Region: NY2

14
08

55
51

00
0

55
51

23
4

CFB, CFNA to a PSTN 
number 
(e.g.: 1 408 555 1000)

Pilot Number: 408 555 1000

User dials 
1234

5551234

5551000

Note hairpin of call!
Also happens on 
transfers; Affects 
gateway sizing

Note: RDNIS required end to end for 
automated mail box selection!

VoPSTN Using AAR 
Non-Unity Centralized Voicemail



Copyright © 2003, Cisco Systems, Inc. All rights reserved. Printed in USA.
Presentation_ID.scr

133133133© 2004 Cisco Systems, Inc. All rights reserved.
VVT-4001
9910_06_2004_X2

VoPSTN Using AAR 
Shared Lines Considerations

New York

Phone A
2345 Phone C

1235

PSTN

IP WAN

New York

User dials 1234.
1234 matches a TP in the 
Phone’s Dialing Plan, 
expanding to 912125551234.

San Francisco
Location: SF
Region: SF

New York
Location: NY1
Region: NY1

New York
Location: NY2
Region: NY2

12125551234

55
51

23
4

Phone’s Calling Search 
Space must match a 
RP/RL/RG that strips the 
off net access code (i.e.: 
“9”).

AAR should not be 
used to reach remote 

shared lines, as it 
would launch 

multiple parallel 
PSTN calls

1234

1234

GW’s CSS must 
include Partition 
containing the 
shared line, 
making both 
phones ring.

DN 1234 must be in a site-
specific partition, not 
included in off-site Calling 
Search Spaces.
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VoPSTN using AAR
Summary

• Only accommodates SCCP 
destinations

• RDNIS required for centralized 
VMAIL

• Extension mobility not possible
• No difference between PSTN and 

inter-branch calls (one ring type)
• Two CDR records for every call 

(minimum). More if CallFwd
invoked

• All inter-site calls display Network 
Congestion, rerouting

• No shared line support across 
branches

• All destinations must be DID

• Does not work during WAN 
interruption

• No centralized MoH
• No centralized conferencing
• All transferred calls are hairpinned
• All calls forwarded to outside 

locations are hairpinned
• If you tailor the WAN for signaling 

only, no attendant console in 
remote sites, due to directory 
access BW

• QoS is REQUIRED on the WAN
• High Availability is required on the 

WAN: SRST does not make up for 
a bad link, only a dead one
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VoPSTN Using Dial Plan
Key Points

• DN’s at each site are placed 
in different partitions

• Relies on PSTN route 
patterns to call other sites

• For CallManager, all calls 
are external calls

• No “on-net” features across 
sites (e.g.: CallBack)

• No easy migration to full-
blown VoIP

NOTE:NOTE: Abbreviated dialing possible with 
translation rules on branch GW’s

CallManager
Cluster

IP WANPSTN

...

Central
Site

Remote
Sites

Partition 2Partition 2 Partition 3Partition 3 Partition NPartition N

Partition 1Partition 1

Voice MediaVoice Media SignallingSignalling
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Tail-End Hop-Off (TEHO)
What is it?

San Jose

GK

Gatekeeper

CallManager
Cluster 1

New York

CallManager
Cluster 2

Seattle

IP WAN

San Jose PSTN

Seattle PSTN

New York PSTN

111 222

Calls to a remote PSTN number 
use the IP WAN and terminate at the
GW closest to the destination.

Within a CallManager cluster
Across CallManager clusters

111

222

Local call Local call

Calls
9 1 408
5551234

Calls
9 1 408
5551234

(408) 555-1234 (646) 555-6789

Calls
9 1 646
5556789

Calls
9 1 646
5556789
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Tail-End Hop-Off (TEHO) 
Intra-cluster: Seattle to San Jose

SeattleSeattle

User calls
914085551234

1st

Choice
2nd

Choice

PSTN

Route Pattern
91408[2-9]XXXXXX

Route List
SE-SJ-RL

Route Group
SE-RG

Route Group
SJ-RG

Route pattern match
No digit manipulation

1

Route through SJ GW
As a result call is local

CCM strips off ‘9’
CAC may reject call

3a

SJ gateway presents
call to PSTN in SJ

4a

Backup path
Use SE GW
CAC not required

3b

GW strips ‘9’
Then presents call
to PSTN in SE

4b

Select Route Group
based on priority

2

(408) 555 1234
San Jose
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Tail-End Hop-Off (TEHO) 
Intra-cluster: Route Patterns for Seattle

Route PatternRoute Pattern
9.1 408 [2-9]XX XXXX

PSTN

Route ListRoute List
“SE-SJ-RL”

Route GroupRoute Group
“SJ-RG”

San Jose
Gateway

PSTN

Route ListRoute List
“SE-SE-RL”

Route GroupRoute Group
“SE-RG”

Seattle
Gateway

Route PatternsRoute Patterns
911,  9.911

9.[2-9]XX XXXX

Route PatternsRoute Patterns
9.011!,  9.011!#

9.1 [2-9]XX [2-9]XX XXXX

1st

choice
2nd

choice
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SE_International

SE_National

SE_Local

Tail-End Hop-Off (TEHO) 
Intra-cluster: Composite Dial Plan for Seattle

SE-SE
RL SE-RG

Internal_SEInternal_SE

Local_SELocal_SE

National_SENational_SE

International_SEInternational_SE

9.[2-9]XXXXXX

9.011!
9.011!#

PSTN

CSS 
assigned

to IP Phone
based on 
policy and
geography

Calling Search
Spaces Partitions

Route
Lists

Route
Groups Devices

SE-SJ
RL SJ-RG PSTN

Internal
IP Phones, VM

SE_911
911

9.911

9.1 408 [2-9]XX XXXX

1st

Choice

2nd

Choice

9.1 [2-9]XX [2-9]XX XXXX

San Jose
Gateway

Seattle
Gateway
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Tail-End Hop-Off (TEHO) 
Inter-cluster:  San Jose to New York

Gatekeeper
San Jose

CallManager
Cluster

New York
CallManager

Cluster

IP WAN

(646) 555-6789Calls
9 1 646
5556789

Calls
9 1 646
5556789

San Jose
Gateway

New York
Gateway

GK

AnonymousAnonymous
DeviceDevice

SJ SJ 
GatewayGateway

Route PatternRoute Pattern
9.1 646 [2-9]XX XXXX

1st

choice
2nd

choice

Step 1 Step 2

gatekeeper
zone prefix NY 
1646.......

Step 3

NY NY 
GatewayGateway

Route PatternRoute Pattern
1 646 [2-9]XX XXXX
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SJ_International

SJ_National

SJ_Local

Tail-End Hop-Off (TEHO) 
Inter-cluster: Composite Dial Plan for San Jose

SJ-SJ
RL SJ-RG

Internal_SJInternal_SJ

Local_SJLocal_SJ

National_SJNational_SJ

International_SJInternational_SJ

9.[2-9]XXXXXX

9.011!
9.011!#

PSTN

CSS 
assigned

to IP Phone
based on 
policy and
geography

Calling Search
Spaces Partitions

Route
Lists

Route
Groups Devices

SJ-WAN
RL

WAN-
RG

Internal
IP Phones, VM

SJ_911
911

9.911

9.1 646 [2-9]XX XXXX

1st

Choice

2nd

Choice

9.1 [2-9]XX [2-9]XX XXXX

San Jose
Gateway

IP 
WANGK

Anonymous
Device

(Gatekeeper)
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NY_TEHO

Tail-End Hop-Off (TEHO) 
Inter-cluster: Dial Plan for New York

NY-NY
RL NY-RG

From_IP_WANFrom_IP_WAN

PSTN

Incoming
calls from

Anonymous
Device

(Gatekeeper)

Calling Search
Spaces Partitions

Route
Lists

Route
Groups Devices

Internal
IP Phones, VM

9.1 646 [2-9]XX XXXX

New York
GatewayGK

• Note: to avoid routing loops, do not include 
partitions that contain IP WAN routes in the 
“From_IP_WAN” Calling Search Space
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SJC_Phones_pt

VLOD with Partitioned Addressing
View of Partitions/Calling Search Spaces

SJC_Internal_cssSJC_Internal_css

SJC_Local_cssSJC_Local_css

SJC_LD_cssSJC_LD_css

SJC_Intl_cssSJC_Intl_css

Calling 
Search
Space 

assigned
to IP Phone
based on 

policy

Calling Search
Spaces Partitions

OnCluster_pt

Shared_pt

SJC_911_pt

SJC_Local_pt

SJC_LD_pt

SJC_Intl_pt

SJC
IP phones

On-cluster
Translations

Shared 
Resources
(Voice Mail,

Media resources)

External
Route

Patterns

SJC
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VLOD with Partitioned Addressing 
Outgoing PSTN/ Gatekeeper Calls

Site 1

Site 22

Site N

...

RouteRoute
GroupGroup

PSTN

Route PatternsRoute Patterns
9.XXXYYYZZZ

9.XXXX
9.YYYYYY

On_ClusterOn_Cluster
Translation PatternsTranslation Patterns

9.XXXYYYZZZ [Discard]
9.XYZXYZXXXX [Discard]

IncomingIncoming
Calling Calling 

Search SpaceSearch Space

1. Outgoing Calls1. Outgoing Calls

IP 
WANGK

RouteRoute
GroupGroup

RouteRoute
ListList
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NYC_Phones_pt

911
911

NYC IP Phones

VLOD with Partitioned Addressing
Outgoing PSTN/ Gatekeeper Calls

SJC
PSTN

RL

SJC
PSTN

RG
PSTN

Calling Search Spaces Partitions Route Lists Route Groups Devices

IPWAN
RG

IP 
WANGK

SJC_Intl_pt

SJC_LD_pt

SJC_Local_pt
9.[2-9]XXXXXX

9.1[2-9]XX
[2-9]XXXXXX

9.011!

SJC_Internal_cssSJC_Internal_css

SJC_Local_cssSJC_Local_css

SJC_LD_cssSJC_LD_css

SJC_Intl_cssSJC_Intl_css

1st Choice

2nd Choice

SJC
IPWAN

RL

NYC
PSTN

RL

NYC
PSTN

RG
PSTN

1st Choice

2nd Choice

NYC_Intl_pt

NYC_LD_pt

NYC_Local_pt
9.[2-9]XXXXXX

9.1[2-9]XX
[2-9]XXXXXX

9.011!

NYC_Internal_cssNYC_Internal_css

NYC_Local_cssNYC_Local_css

NYC_LD_cssNYC_LD_css

NYC_Intl_cssNYC_Intl_css

SJC_Phones_pt

911
911

NYC
IPWAN

RL

SJC Gateway

NYC Gateway

GK-controlled
Intercluster Trunk

San Jose

New YorkNew York

SJC IP Phones
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VLOD with Partitioned Addressing 
Inter-site Calls within a Cluster

Site 1

Site 2Site 2

Site N

...

Route PatternsRoute Patterns
9.XXXYYYZZZ

9.XXXX
9.YYYYYY

On_ClusterOn_Cluster
Translation PatternsTranslation Patterns

9.XXXYYYZZZ [Discard][Discard]
9.XYZXYZXXXX [Discard][Discard]

IncomingIncoming
Calling Calling 

Search SpaceSearch Space

2. Inter2. Inter--sitesite
CallsCalls

RouteRoute
GroupGroup

PSTN

IP 
WANGK

RouteRoute
GroupGroup

RouteRoute
ListList
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VLOD with Partitioned Addressing 
Inter-site Calls within a Cluster

Calling Search
Spaces Partitions

New York
Extensions: 1XXX

DID’s: (212) 555-1XXX

NYCPhones_pt
1000

Translations_pt
91212555.1XXX  91212555.1XXX  [Discard PreDot][Discard PreDot]

91408555.1XXX  91408555.1XXX  [Discard PreDot][Discard PreDot]

91972555.1XXX  91972555.1XXX  [Discard PreDot][Discard PreDot]

SJCPhones_pt
1000

San Jose                 
Extensions: 1XXX

DID’s: (408) 555-1XXX

1 Translation
Pattern per site

for inter-site calls

Delivers 1XXX

Delivers 1XXX

To DFW_Internal

1000

1000

1001

1001

NYC_Internal_cssNYC_Internal_css

SJC_Internal_cssSJC_Internal_css
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VLOD with Partitioned Addressing 
Incoming PSTN/Gatekeeper Calls

Site 1

Site 2Site 2

Site N

...

Route PatternsRoute Patterns
9.XXXYYYZZZ

9.XXXX
9.YYYYYY

On_ClusterOn_Cluster
Translation PatternsTranslation Patterns

9.XXXYYYZZZ [Discard][Discard]
9.XYZXYZXXXX [Discard][Discard]

IncomingIncoming
Calling Calling 

Search SpaceSearch Space

3. Incoming Calls3. Incoming Calls

RouteRoute
GroupGroup

PSTN

IP 
WANGK

RouteRoute
GroupGroup

RouteRoute
ListList
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VLOD with Partitioned Addressing 
Incoming PSTN/Gatekeeper Calls

Incoming_cssIncoming_css

SJC_Internal_cssSJC_Internal_css

Prepend “9” to match
Translation Patterns

Calling Search
Spaces Partitions

SJC_Phones_pt
SJC IP Phones

OnCluster_pt
91408555.1XXX  91408555.1XXX  [Discard PreDot][Discard PreDot]

91212555.1XXX  91212555.1XXX  [Discard PreDot][Discard PreDot]

91972555.1XXX  91972555.1XXX  [Discard PreDot][Discard PreDot]

NYC_Phones_pt
NYC IP Phones

1 Translation
Pattern per
site’s E.164

address range

Delivers 1XXX

To 
DFW_Internal_css

NYC_Internal_cssNYC_Internal_css

PSTN

SJC

NYC
Delivers 1XXX

IP 
WAN GK
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VLOD with Partitioned Addressing 
Gatekeeper Configuration

gatekeeper
zone local US cisco.com 10.9.11.1
zone local EU cisco.com 10.20.1.1
no zone subnet US default enable  
no zone subnet EU default enable
zone subnet US 10.9.11.2/32 enable
zone subnet US 10.9.11.3/32 enable
zone subnet EU 10.20.1.2/32 enable
zone subnet EU 10.20.1.3/32 enable
zone prefix US 14085551...
zone prefix US 12125551...
zone prefix US 19725551...
zone prefix EU 442077881...
zone prefix EU 33144551...
zone prefix EU 390266771...
gw-type-prefix 1#* default-technology
bandwidth interzone zone US 256
bandwidth interzone zone EU 256
arq reject-unknown-prefix
no shutdown
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VLOD with Partitioned Addressing
Voice Mail Integration

• Both SCCP- (Unity) and 
SMDI-based Voice Mail 
systems can be used

• Voice Mail boxes need a 
unique DN

• Need to “expand” DNs 
when accessing VM

• MWI messages from VM 
system need to be 
“translated” to match 
appropriate DN/partition

Site 1 Site N

Voice
Mail

CallManager
Cluster

IP WAN

DN 1000DN 1000 DN 1000DN 1000

...

1. Digit1. Digit
ExpansionExpansion 2. MWI2. MWI

TranslationTranslation

DN 8001DN 8001
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VLOD with Partitioned Addressing 
Voice Mail Integration: Digit Expansion

• Use the “Voice Mail Box Mask” field in each VM 
Profile to uniquely identify the Voice Mail boxes 
(e.g., using the full E.164 number)
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VLOD with Partitioned Addressing 
Voice Mail Integration: MWI Translation
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Calling Search
Spaces Partitions

SJC_Phones_pt
SJC IP Phones

OnCluster_pt
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Prefix “91” to
the E.164 number
in order to re-use
the “OnCluster”

translations

Delivers “1000”

PSTN

SJC
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VM_Xlate_pt
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Delivers “914085551000”
Voice Mail

Ports

Need to set the
“MultiTenantMwiMode”
Service Parameter

to TRUE to
enable MWI
translation

Need to set theNeed to set the
““MultiTenantMwiModeMultiTenantMwiMode””
Service ParameterService Parameter

to TRUE toto TRUE to
enable MWIenable MWI
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