Use Cases

Assumptions;

1.Theloadon Gatevay is measuredn termsof High andLow watermarksvhichis
configurable.Br example lets say High and lovalues are 90% and 70%(Mea-
sured in terms of portailable).What this means is that when load goesabo
90%, the Gatsay would be considered loaded till the percentage dropwbé@d%6.
If the load drops bele 70%, gtevay would be @ailable agin till it goes up to
90%.An LS would receve periodic update from locahtpvay, hovever the route
information will only be propaated to outside or in the TRIB at thesatermarks.
2. The Tip Information Base (TRIB) is maintained in a flat file by LS.R@ster
for updatenotificationson thefile with LS.Whenegerthefile is changed.S notifies
RS for update and RS reloads its route cache in memory
3.The routes are aditised based on the general pplicat it is &ailable to gery
external ITADs.However, In future that could be policies embedded in LS which
can dictate which routes needs to beeatised to thexernal ITAD.From the sub-
scriberpoint of view, theroutegivenis alwaysthebestpossibldeastcostrouteand
no preference is gen based on the source of the calldfgpolicies can be imple-
mented in the RS to pick one route on the other).
4.EachPeerLS would beassigne@& INET_Marshalgroupthatwould seneto calls
from that I'TAD.Lets say 'AD1 has inet marshal group IMGL1 that sss\WTAD2
and has tw marshals IMS1 and IMS2 in it.LS1 inAD1 would adertise all mar-
shal in that group to LS2 in AD2.

(1, SIPNUMBER, ITAD1, IMS1:5060)

(1, SIPNUMBER, ITAD1, IMS2:5060)
Any adwertisement coming from LS2 with its inet marshal IMS3, will be processes
by LS1 and wuld be lept
in the form

(1, SIENUMBER, ITAD2, IMG1, IMS3:5060)whichthencanbetranslatednto
RS dial plan as

sip:NUMBER {$USER@IMS1:5060, @USER@IMS2:5060 }, {
SUSER@IMS3:5060 }.

If LS1 receves a route from LS2 itewld process it and create a route with the
Marshal group prepended to it to asl@ieedundangc
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5. LS in a domain wuld heart-beat INET marshals, so thaytkeow if an INET
marshalgoesdown.If anLS in thedomainhasadertisedtheroutesusingthatINET
marshal, it will send a TRIP update to ramahat route.

Use Cases.

Use Cases are based on the foifgy architecture:

1. LS knavs through praisioning knavs all the INET marshals in the system and
their type.INET marshals either support OSP or not support at alulovioe safe
assumptiorthatif anlTAD is adwertisingits path,thatpathis trustedanddon’t have

to use Polig for using that path.

2. The LS in an IAD, through static configuration km all other LS in other

ITAD thatit needgo talk to.If ITAD happengo bea ClearingHous€CH), it adwer-
tise the path with a polycenabled INET marshal.

3.TheTRIB containghreedistinctpartswhichis alogical organizationof theroute
information recaied by LS.

a) Adj-TRIBS-In - The unprocessed routes reedifrom aternal LS as well as
internal LS.The routes are stored in association of peering LS ( A map of peer LS
and its adertised routes).

b) Ext-TRIB - LS runs route selection algorithm on all the routes in Adj-TRIB-In,
selects best route fongin destination and stores in Ext-TRIB.

c) Loc-TRIB - Local routes that TRIP has selected by applying policies on local
routes in Adj-TRIB-In and Ext-TRIB.

d) Adj-TRIB-out - All theroutesin Loc-TRIB thatLS hasselectedo bead\ertised
outside.
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Use Case 1:

ITAD1 has its wn gatavay and @tavay marshal, making outgoing PSTN call to
number 1408-222-1111 from internal number 14083214444.(Fig 1.0)

Actors. UA, MS(SipMarshal), MSG(Gateay marshal), 5300, RS, LS.

Pre-conditions:

1. 5300 (using TRIP) a@vtised route information to LS.Route in Adj-TRIB-In
(1, SIR1408222*, IAD1, MSG1:5060)
(1, SIP1408222*, IAD1, MSG2:5060)

2. LS process the route using route selection and locay@olid put the route in
loc-TRIB

(1, SIR1408222*, IAD1, MSG1:5060)

(1, SIR1408222*, IAD1, MSG2:5060)
Since there is no other route to 1408222* the Ext-tobild/ also hae

(1, SIR1408222*, IAD1, MSG1:5060)
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3. LS also decides that this route has to bedided and using information it has
about the INET marshal (non-paficsince it is adertising to a trusted AD) cre-
ates a route in Adj-TRIB-out

(1, SIR1408222*, IAD1, IMS:5060)
4. LS then adertise all the routes in Adj-TRIB-Out.
5. RS would load the loc-TRIB and Ext-TRIB in its cache aralld have this
routing information.The route in RSowld look like
7sip:1408222* {$USER@MSG:5060, SUSER@MSG2:5060 }

Note: It is proposed that the contact list in RS be multi-dimensional separated by
{} called a group.so contact list may look d&ik

Asip:408222* {semrl, serer2 }, { serer3, serer 4}
Where first entry represent first contact, second respresent second contact and so
on.Seners within contact group praeide the redundancy

6. MSG1 and MSG2 has beenysioned to knw peer sip-5300.

Post-conditions: The call completes to PSTN number 1408-222-1111.

Action:

1.UA dials 1-408-222-1111.

2.MS receres request and sends INVITE to RS.
3.RSlooksupattheRequestJRI field, checksf local subscriberif notcheckshe
routing cache.

4.RS finds the entry in routing cache and finds the contact MSG1:5060 and
MSG2:5060.

5.RS checks if MSG1 and MSG2 are\psmoned in the system and is\ailf first
sener in the contact list is not & pick the other and so on.R®wld also check
the load and cost matrix for each routeggithe one which is NDloaded(See
assumptions)

6.RS sends 302 to MS withxtecontact as MSG1:5060.

7. MS sends INVITE to MSG1:5060.

8. MSG1, which is pnasioned to hee sip-5300) will then send INVITE to sip-
5300 which wuld complete the call.

Exception:

1.In step 5 if RS is not able to findyasuitable route, it will send 401 back to the
MS and call vauld end.
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Use Case 2:

ITAD has its avn gatevay and @tevay marshal, receing Incoming PSTN call
from number 1408-222-1111 to internal number 1408-321-4444.

Actors. UA, MS(SipMarshal), MSG(Gateay marshal), 5300, RS, LS.
Pre-conditions:5300 is configured to kmoits peer Marshal.

Post-conditions: The call completes to internal number 14083214444 from PSTN
number 1408-222-1111.

Action:

1.sip-5300 recees the INVITE.

2.sip-5300 sends INVITE to MSG1 or MSG2, based on whichvs ali

3.MSG1 sends INVITE to RS.

4.RS checks Request URI, checks to see if user is in the subscriber database, if
found sends the contact MS to MSGL1.

5.MSG1 sends INVITE to MS which then completes the call.

Exception:
1.In step 2 if both MSG1 and MSG2 are dead, the aalildvterminate.
2. In step 4, if MS is not ale, RS sends 5XX to MSG1 and call terminates.

Use Case 3:

ITAD1 only hassoftswitchwhich usesPSTNgatevaysfrom ITAD2, makingoutgo-
ing PSTN call to number 1408-222-1111 from internal number 14083831212.Fig
1.1.

Actors: UA, MS(SipMarshal), MSG(Gateay marshal), 5300, RS, LS, IMS(INET
Marshal).

Pre-conditions:
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1. 5300 (using TRIP) a@vtised route information to LS2.Route in Adj-TRIB-In
(1, SIR1408222*, IAD2, MSG1:5060)
(1, SIP1408222*, IAD2, MSG2:5060)

2. LS2 process the route using route selection and locay@oidt put the route in
loc-TRIB

(1, SIR1408222*, IAD2, MSG1:5060)

(1, SIP1408222*, IAD2, MSG2:5060)
Since there is no other route to 1408222* the Ext-tobild/ also hae

(1, SIR1408222*, IAD2, MSG1:5060)

(1, SIR1408222*, IAD2, MSG2:5060)

3. LS2 also decides that this route has to berided and using information it has
about the INET marshal IMS2 creates a route in Adj-TRIB-out

(1, SIP1408222*, IAD2, IMS2:5060)

(1, SIR1408321*, IAD2, IMS2:5060)

4. LS2 then adertise all the routes in Adj-TRIB-Out to LS1.
5. RS2 would load the loc-TRIB in its cache andwld hae this routing informa-
tion.The route in RS wwld look like
7sip:1408222* {$USER@MSG1:5060, SUSER@MSG2:5060 }
6. LS1 recaies the route information from LS and puts it in Adj_TRIB-In.
(1, SIP1408222*, IAD2, IMS2:5060)
(1, SIR1408321*, IAD2, IMS2:5060)

7. LS1 processes the route and puts it in loc-TRIB.
(1, SIR1408222*, IAD2, IMS_GROUP)
(1, SIR1408321*, IAD2, IMS_GROUP)

8.LS1 would also put routes in Ext-TRIB
(1, SIR1408222*, IAD2, IMS2:5060)
(1, SIR1408321*, IAD2, IMS2:5060)

9. RS1 loads the route cache from loc-TRIB and creates a dial-plan

Asip:1408222* { SUSER@IMS1:5060 }
Asip:1408321* { SUSER@IMS1:5060 }
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Fig 1.1

Post-conditions:. The call completes to PSTN number 1408-222-1111.

Action:
1.UA1 dials 1-408-222-1111.
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2.MS1 receies request and sends INVITE to RS1.
3.RSllooksupattheRequestURI field, checksf local subscriberif notcheckgshe
routing cache.

4.RS1 finds the entry in routing cache and finds the contact IMS1:5060.
5.RS1 sends 302 to MS1 with contact as IMS1:5060.

6. MS1 sends INVITE to IMS1.

7. IMS1 , which has Ext-TRIB loaded in its cache, looks up the route and finds
IMS2:5060 as the xé contact and sends INVITE to IMS2.

8. IMS2 contacts RS2.

9.RS2looksup RequestURI, checkssubscribedatabasejoesnotfind it andlooks
up in the route cache finds MSG2 and MSG3

10. RS2 checks if MSG1 and MSG2 israliSends 302 to IMS2 with contact as
MSG1:5060 and MSG2:5060.

11. IMS2 then can choose to send INVITE to MSG1:5060 or MSG2:5060.

8. MSG1/2, which is pnasioned to hee (sip-5300) will then send INVITE to sip-
5300 which veuld complete the call.

Exception:

1.Instep4 if RS1lis notableto find ary suitableroute,it will senderrorbackto the
MS1 and call wuld end.

2.In Step9, if RS2doesnotfind aalive contact, it will senderrorbackto IMS2 and
call will end.

Use Case 4:

ITAD1 only has softswitch making outgoing INET call to number 1408-321-1111
in ITAD2 from internal number 14083831212.

Actors. UA, MS(SipMarshal), IMS(Inet marshal), RS, LS.

Pre-conditions: Similar to use case 3.
Post-conditions:. The call completes to INET number 14083214444 AO7Z.

Action:

1.UA1 dials 1-408-321-4444.,
2.MS1 receres request and sends INVITE to RS1.
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3.RS1llooksupattheRequestJRI field, checksf local subscriberdoesnotfind the
user in subscriber database and checks the routing cache.

4. RS1 finds the contact as IMS1:5060 in routing cache.

5.RS1 sends 302 to MS1 with contact as IMS1:5060.

6. MS1 sends INVITE to IMS1.

7. IMS1 , which has Ext-TRIB loaded in its cache, looks up the route and finds
IMS2:5060 as the ¢ contact and sends INVITE to IMS2.

8. IMS2 contacts RS2.

9. RS2 looks up Request URI, checks subscriber database, finds the user in sub-
scriber database and get the contact as MS2.

10. RS2 checks if MS2 is a#.Sends 302 to IMS2 with contact as MS2:5060.
11. IMS2 sends INVITE to MS2:5060.

12. MS2 then completes the call.

Exception:

1.Instep4 if RS1is notableto find ary suitableroute,it will senderrorbackto the
MS1 and call wuld end.

2.In Step9, 10,if RS2doesnotfind aalive contact, it will senderrorbackto IMS2
and call will end.

Use Case 5:

ITAD1 only has softswitch making outgoing INET call to number 1555-222-1111
in ITADZ2 from internalnumberl4083214444vith routinginformationprovidedby
clearinghouse (CH).Fig 1.2

Figl.2
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Actors: UA, MS(SipMarshal), IMS(Inet marshal), RS, LS, CH.

Pre-conditions:
1ITAD1 hastwo INET marshals(IMSBndIMS2) canterminatecallsto 1408321*
numbers.
2.1ITAD2 hasonelNET marshalMS3 ancanterminatecallsto numbersl555222*.
3. ITADZ is member of clearing house and adise follaving route to CH.
(1, SIP1555222*, IAD2, IMS3:5060)
4.RS has IP plan for number 1515\pstoned in the system.
Asip:1555* { SUSER@IMS1:5060;user=ip, SUSER@IMS2:5060;user=ip }

Post-conditions: The call completes to INET number 1555-222-1111 ADZ.

Action:

1.UA dials 1-555-222-1111.

2.MS receres request and sends INVITE to RS.

3.RS looks up at the Request URI, checks if local subsciilvet checks the IP
plan.

4.RS finds the entry in IP plan and finds the contact IMS1:5060 and IMS2:5060.
5.RS checks if IMS1 or IMS2 is &é.If the first contact is not &, second seer
from the contact list is pigd and so on.

6.IMS1 is alve, RS sends 302 to MS1 withxdeontact as IMS1:5060.

7. MS1 sends INVITE to IMS1:5060.

8.IMS1 does the authentication using CH.

9, CH authenticates the call, sends thetokack along with the recontact
IMS3:5060 to IMS1.

10.IMS1 embeds the tek in INVITE and sends INVITE to IMS3:5060.

9. IMS3 in ITADZ2 does tokn \alidation and then uses local signaling to reach to
15552221111.

Exception:

1.Instep4 if RSis notableto find any entryin IP plan,it will senderrorbackto the
MS and call vauld end.

2. In step 5 if RS is not able to findydive serer in the contact list, it will send
errorback and call will end.
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These set of use cases are mainly for SIP->MGCP and SIP->H.323.Since both of
them hae similarities in terms of signalling, | am taking the case of SIP-MGCP
The use cases can also be applied to sip->H.323.

Use Case 6:

ITAD1 only has softswitch making outgoing INET call to number 1555-222-1111
in ITAD1 from internal number 1556-222-4444 Number 1555-222-1111 is termi-
nated at the MGCPagevay.Fig 1.3

Actors. UA, MS(SipMarshal), RS, LS, MGCRatavay, Call Agent(CA)

Pre-conditions:
1. LS1 queries the list of subscribers from therigioning and for each user
creates a route entby51 aggrgates the routes and create a single route entry for
range of praisioned users in Ext-TRIB and Adj-TRIB-OUT
(1, SIP1555222* IAD1, IMS1:5060).
No entry in the loc-TRIB.
2. LS1 adertise the route toxéernal LSs.
3. RS dial plan is not fcted.
Post-conditions: The call completes to INET number 1555-222-1111.

Fig 1.3
m MS1 rs1) ( IMs1) D1
15562224444
TRIP 15552221111
(i) (ws 00 (2
MGCP catevay
Action:

1.UA1 dials 1-555-222-1111.
2.MS1 receies request and sends INVITE to RS1.
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3.RS1looksup attheRequestURI, checkdf useris provisioned.Findgsheuserand
contact MS2:5060.

4.RS1 sends 302 to MS1 with contact MS2:5060.

5.MS1sendsnvite to MS2.MS2throughprovisioningknowstheaddres®f CA and
sends iwmite to CA.

6.CA then completes the call to 15552221111.

Exception:
1.In step3, id RS1doesnotfind subscriber sendsrrorbackto MS1 andcall ends.

Use Case 7:

ITAD1 is a softswitch with PSTNagavays termination calls on 1408383*.

It also adertise the routes toxeernal LS using redundant INET marshals.The use
case describes thgents that wuld tale place when routes are changed dynami-
calyfig 1.4

Fig 1.4

( RS1) ( MS1 ) ( Ims1)

TRIP ITAD1

Loc-TRIB

Ext-TRIB

MSG1 MSG2 ( IMS2 ) ( UA)

15552221111

5300

+ 1408383*

Actors: UA, MS(SipMarshal), RS, LS, IMS(Internet Marshal), 5300, MSG(Gate-
way marshal)

Pre-conditions:
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1. 5300 (using TRIP) a@vtised route information to LS1.Route in Adj-TRIB-In
(1, SIR1408222*, IAD1, MSG1:5060)
(1, SIP1408222*, IAD1, MSG2:5060)

2. LS1 process the route using route selection and locay@oidt put the route in
loc-TRIB

(1, SIR1408222*, IAD1, MSG1:5060)

(1, SIR1408222*, IAD1, MSG2:5060)
Since there is no other route to 1408222* , after doing the best route selection, the
Ext-trib would also hae

(1, SIR1408222*, IAD1, MSG1:5060)

(1, SIR1408222*, IAD1, MSG2:5060)

3. LS1 also decides that this route has to berided and using information it has
about the INET marshal IMS1 and IMS2.Creates a route in Adj-TRIB-out

(1, SIR1408222*, IAD1, IMS1:5060)

(1, SIR1408222*, IAD1, IMS2:5060)

4. LS1 then adertise all the routes in Adj-TRIB-Out txternal LSs.

5. RS1 would load the loc-TRIB in its cache andwid have this routing informa-
tion.The route in RS wwld look like

7sip:1408222* {SUSER@MSG1:5060, SUSER@MSG2:5060 }

Post-conditions: The routes are updated dynamically andestised.

Action:

1.MSG1 marshal goes @o.

2.RS1 would detect it via heart-beat and reraadt from its contact list for an
incoming/outgoing call.RS dial planonld change to

7sip:1408222* { SUSER@MSG2:5060 }

3.Sinceroutead\ertiseddoesnotdepenbn MSG1,noadwertisementvould besent
out to external LSs.

4.IMS1 went dan.

5.LS1 would detect IMS1dilure through heart-beat mechanism.

6. LS1 would go through the routes in Adj-TRIB-out, finds the route using IMS1.
7.LS1removestheroutefrom Adj-TRIB-out andsenddJPDATE messagéo exter-
nal LSs to withdra the route.

Exception:
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