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Introduction

The purpose of this document isto explain how inbound and outbound dial peers are matched to plain old telephone service
(POTS) and Voice-Network call legs.

Before You Begin

Conventions

For more information on document conventions, see the Cisco Technica Tips Conventions.

http://kbase:8000/paws/serviet/ViewFile/14074/in_dial_peer_match.xml?convertPaths=1 (1 of 14) [7/23/2003 11:12:11 AM]


http://www.cisco.com/cgi-bin/imagemap/navbar
http://www.cisco.com/warp/customer/459/techtip_conventions.html

Cisco - Voice - Understanding How Inbound and Outbound Dial Peers are Matched on Cisco I0S Platforms

Prerequisites

This document assumes that the reader is familiar with the content of the following documents:

« Voice - Understanding Dial Peers and Call Legs on Cisco |OS Platforms

« Voice - Understanding Inbound and Outbound Dial Peers on Cisco 10S Platforms

Components Used

This document is not restricted to specific software and hardware versions.

The information presented in this document was created from devices in a specific lab environment. All of the devices used in
this document started with a cleared (default) configuration. If you are working in alive network, ensure that you understand
the potential impact of any command before using it.

Matching Inbound Dial Peers

Inbound Dial Peers Elements and Attributes

Three information elements sent in the call setup message and four configurable dial peer command attributes are used to match
dial peersasfollows:

« Inbound POTS dial peers are associated to incoming POTS call legs on the originating router/gateways

« Inbound Voice-Network dia peers are associated to incoming Voice-Network call legs of the terminating
router/gateway. Examples of VVoice-Network callslegs are Voice over IP (VolP), Voice over Frame Relay (VOFR),
Voiceover ATM (VOATM), and Multimedia Mail over IP (MMolP)

The four configurable Cisco IOS® dial peer attributes and corresponding call setup elements are shown below:

Call Setup
Element

(See Table
Below)

Dial Peer Attribute Description

This dial-peer
command
definesthe
called number
destination or
dialed number
identification
service (DNIS)

string. When Sl?lnl]%der
properly

configured it (DNIS)
usesthe called
number to
match the
incoming call
legtoan
inbound dial
peer.

gwy(config-dial -peer)#
incoming called-number
DNIS string
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gwy(config-dia -peer)#
answer -address ANI _string

This dial-peer
command
definesthe
originating
calling number
or automatic
number
identification
(ANI) string.
When properly
configured it
uses the calling
number to
match the
incoming call
legtoan
inbound dial
peer.

Calling
Number
(ANI)

gwy(config-dial -peer)#
destination-pattern string

When matching
inbound call
legs, this
command uses
the calling
number
(originating or
ANI string) to
match the
incoming call
leg to an
inbound dial
peer.

Note: For
outbound
dial-peers, this
command is
matched against
the called
number or
DNIS strings.

Calling
Number
(ANI) for
inbound or
the Called
number
(DNIS)
strings for
outbound

gwy(config-dial-peer)# port
port

Thisdial peer
command
defines the
POTS voice
port through
which callsto
thisdia peer are
placed.

Voice Port

The three call setup elements are:

Call Setup Element
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Thisisthe call destination dial
string and it is derived from the
ISDN setup message or channel
associated signaling (CAS) DNIS.

Thisisanumber string that
representsthe originand it is
derived from the ISDN setup
message or CAS ANI. The ANI is
also referred to as Calling Line
Identification (CLID).

This represents the POTS physical
voice port.

Called number (DNIS)

Calling Number (ANI)

Voice Port

Inbound Dial Peers Matching Process

When the Cisco 10S router/gateway receives a call setup request, a dial-peer match is made for the incoming call to facilitate
routing the call to different session applications. Thisis not digit-by-digit matching, rather the full digit string received in the
setup request is used for matching against configured dial peers.

The router/gateway selects an inbound dial peer by matching the information elements in the setup message with the dial peer
attributes. The router/gateway matches these itemsin the following order:

1. Caled number (DNIS) with incoming called-number

First, the router/gateway attempts to match the called number of the call setup request with the configured incoming
called-number of each dial-peer. Since call setups aways include DNIS information, it is recommended to use the
incoming called-number command for inbound dial peer matching. This attribute has matching priority over
answer -addr ess and destination-pattern.

2. Calling Number (ANI) with answer -addr ess

If no match isfound in step 1, the router/gateway attempts to match the calling number of call setup request with the
answer -addr ess of each dial-peers. This attribute may be useful in situations where you want to match calls based on the
calling number (originating).

3. Caling Number (ANI) with destination-pattern

If no match isfound in step 2, the router/gateway attempts to match the calling number of call setup request to the
destination-pattern of each dial-peer. For more information about this, refer to the first bullet on the Dial Peer

Additional Information section of this document.

4. Voice-port (associated with the incoming call setup request) with configured dial peer port (applicable for inbound
POTS call legs).

If no match isfound in the step 3, the router/gateway attempts to match the configured dial-peer port to the voice-port
associated with the incoming call. If multiple dial-peers have the same port configured, the dial-peer first added in the
configuration is matched.

5. If no match isfound in the above 4 steps, then is used.

Note: Step 4 is not applicable to voice/dia platforms such as AS5300, AS5350, AS5400, AS5800 and AS5850 If any one of
first three steps are not used, then we match dial-peer 0 and the call istreated as a dial modem call. This means that customers
can be getting modem tones as opposed to dial tone for inbound calls.

The previous selection process is displayed with the following diagram:
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If the type s
matched, router
associates the

else, if the type
15 matched,
router associates

else, if the type s
matched, router
associates

else, if the type is
matched, router

called number | ' calling-number | ' caling-number | ™ associates voice
with the incoming with answer- wilth destination- port to port
called-number address pattern

The Cisco 10S router/gateway matches only one of these conditions. It is not necessary for all the attributes to be configured in
the dial-peer or that every attribute match the call setup information. Only one condition must be met for the router/gateway to
select a dial-peer. The router/gateway stops searching as soon as one dial peer is matched.

The longest prefix matching criteria applies while each step is performed. At each step, if multiple matches are found, the one
with the longest explicit match is chosen. The following example helps clarify this concept:

Assume the incoming called number (DNIS) is"81690". Dial peer 2 will be matched.

di al - peer voice 1 pots
i ncom ng cal | ed- nunber 8. ..
di rect-inward-dia

!

di al - peer voice 2 pots
i ncom ng cal | ed- nunber 816.
direct-inward-di a

Note: For inbound dial peers, the session target command isignored.

The Default Dial-Peer 0 peer_tag=0, pid:0

If no incoming dial-peer is matched by the router/gateway, the inbound call leg is automatically routed to a default dial peer
(POTS or Voice-Network). This default dial peer isreferred to as dial-peer 0 or pid:0

Note: Thereis an exception to the previous statement. Cisco voice/dial platforms such as the AS53xx and AS5800, require that
a configured inbound dial peer is matched for incoming POTS calls to be accepted as avoice call. If thereis no inbound dial
peer match, the call is treated and processed as a dialup (modem) call.

Dial-peer 0 (pid:0) has a default configuration that cannot be changed. The default dial-peer O will fail to negotiate non-default
capabilities, services, and/or applications such as:

« Non-default VVoice-Network capabilities. dtmf-relay, no vad, so forth, and so on.
« Direct Inward Dial (DID)
« TCL Applications
Dial-peer O for inbound Vol P peers has the following configuration:
« any codec
o ip precedence 0
« Vvad enabled
« NO rsvp support

« fax-ratevoice
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Dial-peer 0 (pid:0) for inbound POTS peers has the following configuration:
« hoivr application

For further explanation of this concept refer to the section:

Special Note on isdn overlap-receiving

There are implication on the inbound dial peer matching when isdn overlap-receving is configured on ISDN interfaces. After
every digit isreceived at the ISDN layer, dial peers are checked for matches. If afull match is made, the call is routed
immediately (to the session app in this case) without waiting for additional digits. The T’ terminator can be used to suspend this
digit-by-digit matching and force the router/gateway to wait until all digits are received. The 'T' refers to the T302 interdigit
timer at the ISDN level, configurable under the serial interface associated with the ISDN interface. ISDN also provides other
mechanisms to indicate the end of digits, such as setting the Sending Complete | E (Information Element) in aQ.931
information messages.

Special Note on POTS Calls with Empty Calling Number Field

Assume the following configuration:
di al - peer voice 1 pots

destination-pattern 9T
port 1/0:1

Now, assume that an incoming call arrives with no calling number information and is matched with the above POTS dial peer
based on the destination-pattern 9T. In this case, the Cisco 10S router/gateway will use the "9" digit as the calling number
and forward the call to the corresponding device (Call Manager, 10S Gateway, etc). To eliminate this behavior of replacing the
empty calling number field, create adummy POTS dial peer with just the command incoming called-number configured.
Since the incoming called-number statement has higher priority than destination pattern for inbound POTS matching,
dial-peer voice 2 will be the POTS dial peer used.

di al - peer voice 1 pots

destination-pattern 9T

port 1/0:1
I

di al - peer voice 2 pots
i ncom ng cal | ed- nunber

Matching Outbound Dial Peers

For matching outbound dial peers, the router/gateway uses the dial peer command destination-pattern called_number
o OnPOTSdia peers, the port command is then used to forward the call.
« OnVoice-Network dia peers, the session target command is then used to forward the call.

Also, when matching outbound peers, there are two cases to consider: DID case and non-DID.

DID (Direct Inward Dial) Case

An incoming dial-peer configured with DID direct-inward-dia looks like the following:

di al - peer voice 1 pots
i ncom ng cal | ed- nunber 81690
voi ce-port 0:D
di rect-inward-dia

On DID calls (also referred to as one-stage dialing), the setup message contains al the digits necessary to route the call and the
router/gateway should not do subsequent digit collection. When the router/gateway searches for an outbound dial-peer, it uses
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the entire incoming dial string. This matching is by default variable-length. It is not done digit-by-digit because by DID
definition, all digits have been received. The following example helps clarify this concept:

Assume the DID dial-string is "81690". In this case, the router will match dial peer 4 and forward the complete dial-string
"81690".

di al - peer voice 3 voip
destination-pattern 816
session target ipv4:172.22.10.1
|
di al - peer voice 4 voip
destination-pattern 81690
session target ipv4:172.22.10.1

For more information on DID refer to: Voice - Understanding Direct-Inward-Dial (DID) on Cisco |0S Digital (T1/E1)
Interfaces

Non-DID Case

This caseis also referred to as two-stage dialing. If DID is not configured on the matched incoming dial-peer, the
router/gateway enters the digit collection mode (digits are collected inband). Outbound dial peer matching is done on a
digit-by-digit basis. Hence, the router/gateway checks for dial-peer matches after receiving each digit and then routes the call
when afull match is made. The following examples help clarify this concept:

Assume the dial-string is "81690". Immediately after the router receives the digit "6" it will match dial peer 3 and route the call
(forwarding only the digits "816").
di al - peer voice 3 voip
destination-pattern 816
session target ipv4:172.22.10.1
!
di al - peer voice 4 voip
destination-pattern 81690
session target ipv4:172.22.10.1

Now assume dial-peer 3 is configured for wild-card matching:

di al - peer voice 3 voip
destination-pattern 816..

session target ipv4:172.22.10.1
!

di al - peer voice 4 voip
destination-pattern 81690
session target ipv4:172.22.10.1

In this case, the longest-prefix rule will apply and dial peer 4 is matched for the outbound call leg.

Special Note on Variable-Length Dial Plans

There are situations where expected dial-strings do not have a set number of digits. In such cases, it is recommended to use
variable-length dial-peers by configuring the "T" terminator on the dial peer destination-pattern command.

The 'T' terminator forces the router/gateway to wait until the full dial-string is received. The router/gateway does this by:The 'T'
terminator forces the router/gateway to wait until the full dial-string is received. The router/gateway does this by:v

« Waiting for a set interdigit timeout before routing the call.

« Routing the call onceit receivesthe "#" termination character in the dial-string. For example, if you dialed "5551212#",
the "#" would indicate to the router that you dialed all the digits and that all digits prior to the "#" should be used to
match a dial-peer.
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The following example helps clarify this concept.
Assume the router in this example receives from the network a call setup with dial-string "95551212". Dial peer 2 will then
forward to the PSTN the digits "5551212".

di al - peer voice 2 pots
destination-pattern 9T
port 2/0:23

Now, assume the dial-string from an inbound POTS interface is "81690".

di al - peer voice 3 voip
destination-pattern 8T

session target ipv4:172.22.10.1
|

di al - peer voice 4 voip
destination-pattern 81690T
session target ipv4:172.22.10.1

In this case, the longest-prefix rule will apply and dial peer 4 is matched for the outbound call leg.
Note:

« Thedefault interdigit timeout is set for 10 seconds. To modify this value, use the voice-port command timeouts
interdigit seconds.

« Anytimethe"T" isused it must be preceded by a"." or digits (".T" or "555T" for example). Using "T" on its own will
cause the dial-peersto act improperly and will effect how calls are handled by the router.

Dial Peer Operational Status

A dial peer operational status must be administratively up and valid for it to be matched. To be considered operational,
dial-peers must meet one of the following conditions: (There are others, but these are the main ones.)

« Destination-pattern is configured and a voice-port or session target is also configured.

« Incoming called-number is configured

o Answer-addressis configured

For more information, refer to Voice - Understanding the Operational Status of Dial-Peers on Cisco |0S Platforms

Dial Peer Additional Information

The dia peer attribute destination-pattern has different behavior when applied to inbound or outbound call legs:
« For inbound dial peers, the destination-pattern is matched against the calling number (ANI string).
« For outbound dial peers, the destination-pattern is matched against called number (DNIS string).
Therefore, a dial-peer with the destination-patter n attribute may work for both outbound and inbound matching.

Case Study: Understanding Inbound Matching and Default
Dial-Peer 0
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P
172.22.10.0
i24

voice-port
. 2
PSTH 0:0

maui-gwyH

s
voice-
A %puﬂ 1/00 @

maui-gwyG

Configurations

| maui-gwy-04

maui-gwy-06

version 12.0
service tinmestanps debug datetine
|

host name naui - gwy- 04
!
isdn switch-type primary-n
!
controller T1 O

fram ng esf

cl ock source line primry
| i necode b8zs

pri-group tinmeslots 1-24
|

<sone output omtted>

voi ce-port 0:D
!

I'-- This dial-peer is used for inbound
I-- DID calls.
Di al - peer voice 1 pots
i ncom ng cal | ed- nunber 8. ..
direct-inward-di a
!
di al - peer voice 3 voip
destination-pattern 8...
DTMF-relay cisco-rtp
session target ipv4:172.22.10.1
!
di al - peer voice 2 pots
destination-pattern 9T
port 0:D
|

interface Et her net O
I p address 172.22.10.2 255.255.255.0
no i p directed-broadcast

interface Serial 0: 23
no i p address
no i p directed-broadcast
I sdn switch-type primary-ni
i sdn i ncom ng-voi ce nodem

version 12.2
service tinmestanps debug datetine
I

host name maui - gwy- 06

!

interface Ethernet0/0

i p address 172.22.10.1 255.255.255.0

hal f - dupl ex
!

I-- FXS port

voi ce-port 1/0/0
|

di al - peer voice 1 pots
destination-pattern 81560

port 1/0/0

|

di al - peer voice 2 voip
destination-pattern 9.....
session target ipv4:172.22.10.2
DTM--rel ay cisco-rtp
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fair-queue 64 256 0
no cdp enabl e

In this case study we use the following show and debug commands:

« show call active voice {brief} - This command displays the contents of the active call table, which shows all of the calls
currently connected through the router. In our case, this command is useful to display dial-peers and capabilities
associated to an active call.

« debug voip ccapi inout - Thiscommand is useful to troubleshoot end-to-end Vol P calls.

--- Action: Call is placed fromthe PSTN t hrough maui -gwy-04 and term nated on a

--- FXS port of maui-gwy-06 (called nunber: "81560")

--- Notes:

1)On maui -gwy-04 the incomng call is received on the POTS dial-peer 1 which

--- is configured for DI D

--- 2)On maui -gwy-06 no i nbound Vol P di al -peer is matched and default dial-peer=0
--- is used. Therefore, the DIM~relay cisco-rtp negotiation fails.

l--- Qutput on maui-gwy-04 (Originating Gateway)

maui - gwy- 04#show cal | active voice brief

I--- This information was captured on the call originating gateway
I--- once the call was placed and acti ve.

I--- <some output omtted>
!

<I D>:. <start>hs. <i ndex> +<connect > pi d: <peer _i d> <dir> <addr> <st at e>
dur hh: mm ss tx: <packet s>/ <byt es> r x: <packet s>/ <byt es> <st at e>
| P <ip> <udp> rtt:<tinme>nms pl:<play>/<gap>ns | ost: <l ost>/<early>/<| ate>
del ay: <l ast >/ <mi n>/ <max>ns <codec>
Tele <int>: tx:<tot>/<v>/<fax>ns <codec> noi se: <1> acom <1> i/ o0:<1>/<1> dBm

l--- POTS (keyword Tele) dial-peer 1 is matched i nbound (keyword Answer)
I--- This dial-peer was mat ched based on condition 1 of the Matching | nbound D al
I--- Peers section of this docunent.

87 . 415666267hs. 1 +107 pid:1 Answer active
dur 00:00: 20 tx:101/791 rx: 100/ 3200
Tele 0:D: 93: tx:20600/2000/0ms g729r8 noi se:-56 acomO0 i/0:-55/-70 dBm

I--- Vol P (keyword 1 P) dial-peer 3 is matched outbound (keyword Origi nate)
l--- This dial-peer was mat ched based on the destination-pattern command

87 . 415666268hs. 1 +106 pid:3 Oiginate 81560 active
dur 00:00: 20 tx:100/2000 rx:101/1991
P 172.22.10.1:18160 rtt:2nms pl:1990/40ns | ost:0/1/0 del ay: 69/ 69/ 70ns g729r 8
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maui - gwy- 04#show cal | active voice

l--- <sonme output omtted>
l--- Wth the show call active voice command we can see that DIM~-relay cisco rtp
l--- was partially negoti ated.

Va P:

Renot el PAddress=172. 22. 10. 1
Renot eUDPPort =18160
RoundTri pDel ay=4 ns

Sel ect edQoS=best -effort

t x_Dt nf Rel ay=ci sco-rtp
Sessi onPr ot ocol =ci sco

Sessi onTar get =i pv4:172.22.10. 1
VAD = enabl ed

Coder TypeRat e=g729r 8
CodecByt es=20

Si gnal i ngType=cas

maui - gwy- 06#show cal | active voice brief

l--- This information was captured once the call was placed and active.

l--- <some output omtted>
l--- Noticed that in this case, default Vol P(keyword |1P) dial-peer 0 was nat ched

I'--- inbound.
Total call-legs: 2
87 : 257583579hs. 1 +105 pid: 0 Answer active

dur 00:10: 03 tx:1938/37069 rx:26591/531820
P 172.22.10.2:18988 rtt: 1ns pl: 528740/ 160ns | ost: 0/ 1/ 0 del ay: 50/ 50/ 70ns g729r 8

87 : 257583580hs. 1 +104 pid:1 Oiginate 81560 active
dur 00:10: 05 tx:26648/532960 rx: 1938/ 37069
Tele 1/0/0 (96): tx:605710/37690/0ns g729r8 noi se:-46 acomO i/0:-46/-61 dBm

maui - gwy- 06#show cal | active voice

l--- <sonme output omtted>
l--- Notice that DIM~-relay cisco rtp was NOT negotiated on this end.

Total call-legs: 2

Va P:

Renot el PAddr ess=172. 22. 10. 2
RoundTri pDel ay=2 ns

Sel ect edQoS=best -effort

t x_Dt nf Rel ay=i nband- voi ce

Fast Connect =FALSE

Separate H245 Connecti on=FALSE
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H245 Tunnel i ng=FALSE
Sessi onPr ot ocol =ci sco
VAD = enabl ed

Coder TypeRat e=g729r 8
CodecByt es=20

Si gnal i ngType=ext - si gnal

l-- Qutput from debug voip ccapi inout
I--- <Only rel evant output has been captured>

l--- Inbound VolP call leg is nmatched to default dial-peer 0O
l--- In this case, notice that maui -gwy-06 did not received the calling nunber
I--- (ANI). Hence, voip dial-peer 2 was not matched based on condition 3 of the

I'--- Matching Inbound Di al Peers section.

*Mar 30 19:30:35: cc_api _call _setup_ind (vdbPtr=0x620AA230, calllnfo={call ed=81560,
cal l ed_oct 3=0 cal l i ng=, cal | i ng_oct 3=0x0, cal | i ng_oct 3a=0x0, cal | i ng_xI| at ed=f al se,
subscri ber _type_str=Unknown, fde, peer_tag=0, prog_ind=0}, calllD=0x62343650)

*Mar 30 19:30:35: cc_api _call _setup_ind (vdbPtr=0x620AA230, calllnfo={call ed=81560,
calling=, fdl peer_tag=0}, calllD=0x62343650)

*Mar 30 19:30:35: >>>>CCAPI handed cid 95 with tag O to app "DEFAULT"

l--- Qutbound POTS dial-peer 1 is matched.

*Mar 30 19: 30: 35: ssaSetupPeer cid(95) peer list: tag(l) called nunmber (81560)

*Mar 30 19: 30: 35: ccCal |l SetupRequest (I nbound call = Ox5F, outbound peer =1, dest=,
par ans=0x621D4570 node=0, *cal || D=0x621D48D8, prog_ind = 0)

*Mar 30 19: 30: 35: peer_tag=1

Now, to match the inbound Vol P dia-peer 2 on maui-gwy-06 we add the following command:

maui - gwy- 06#config t
Enter configuration conmands, one per line. End with CNTL/Z
maui - gwy- 06( confi g) #di al - peer voice 2 voip

I--- This command uses the DNl S(call ed nunber)to match the inbound call |eg
I--- to the dial-peer.

maui - gwy- 06( confi g-di al - peer) #i ncom ng cal | ed- nunber 8. ..
The following is a snapshot of maui-gwy-06 configuration after additional configuration:

I--- <Sonme output omtted>

di al - peer voice 1 pots
destination-pattern 81560
port 1/0/0

!

di al - peer voice 2 voip
i ncom ng cal | ed- nunber 8....
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destination-pattern 9.....
session target ipv4:172.22.10.2
dtnf-relay cisco-rtp

--- Action: Call is placed fromthe PSTN t hrough maui-gwy-04 and term nated in an
--- FXS port of maui-gwy-06 (called nunber: "81560")

--- Notes:

1)On nmaui -gwy-04 the incomng call is received on the POTS dial-peer 1 which
--- is configured for DI D

--- 2)On maui -gwy-06, dial-peer 2 voip is matched i nbound, dtnf-relay cisco-rtp
--- is negoti at ed.

maui - gwy- 06#show cal | active voice brief

I--- <some output omtted>

Total call-legs: 2

l-- Notice that in this case, the inbound VolP call leg is matched to dial-peer 2
voi p

8B : 258441268hs.1 +176 pid:2 Answer active

dur 00:01: 01 tx:485/8768 rx:2809/56180
P 172.22.10.2:16762 rtt:2nms pl:52970/120nms | ost: 0/ 1/ 0 del ay: 60/ 60/ 70ns g729r 8

8B : 258441269hs.1 +175 pid:1 Oiginate 81560 active
dur 00:01: 02 tx:2866/57320 rx:512/9289
Tele 1/0/0 (98): tx:64180/9640/0ns g729r8 noi se:-46 acomO i/0:-46/-61 dBm

maui - gwy- 06#show cal | active voice

l--- <sonme output omtted>
I--- Notice that dtnf-relay cisco rtp was successfully negoti at ed.

Va P:

Renot el PAddr ess=172. 22. 10. 2
RoundTri pDel ay=1 ns

Sel ect edQoS=best -effort

t x_Dt nf Rel ay=ci sco-rtp

Fast Connect =FALSE

Separ at e H245 Connecti on=FALSE
H245 Tunnel i ng=FALSE

Sessi onPr ot ocol =ci sco

Sessi onTar get =

VAD = enabl ed

Coder TypeRat e=g729r 8
CodecByt es=20
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