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Abstract

This Internet-Draft describdsoad SelectiolLOADSEL for Signalling User Adaptation Protocols AlJ
[DUA], [V5UA], [M2UA], [M3UA], [SUA], [GR303WA], [ISUA], [TUA], which permits an Application Sezv
Processes (ASP) to indicate its placement within an ApplicatioreSand permits an Signalling Gay (SG)
to distritute trafEc wer ASPs in Application Seers under Application Seev Process (ASP) control.

Contents
A complete table of contents, list of illustrations and tables, and a change,tastdncluded at the end of
this document.

1. Introduction

1.1. Scope

This Internet-Draft preides parameters and associated proceduregeénsion to the parameters and proce-
dures of the Signalling User Adaptation LayersAgl [IUA], [DUA], [V5UA], [M2UA], [M3UA], [SUA],
[GR303A], [ISUA], [TUA], for the purpose of permitting Application SenlProcess controher placement of
ASPs within Application Serers (or Load Groups) [LADGRP] as part of the normal procedures of theée U
protocols.

UA implementations supportingDADSELare intended to be compatible witWmplementations not sup-
porting LOADSEL
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1.2. Abbreviations

1.3. Terminology

LOADSEL supplements the terminology used in th& documents [I4], [DUA], [V5UA], [M2UA],
[M3UA], [SUA], [GR303WA], [ISUA], [TUA] by adding the follaving terms:

AS
ASP
IANA
I-D
IETF
IP
IPSP
SCCP
SCTP
SG
SGP

UA LOADSEL

SApplication Server.

SApplication Server Process.
Sinternet Assigned Numbers Authority
Sinternet-Draft

Sinternet Engineering sk Force
Sinternet Protocol.

SIP Signalling Point.

SSignalling Connection Control &rt.
SStream Control Tansmission Protocol.
SSignalling Gateway.

SSignalling Gatewvay Process.

SIGTRANSIETF Signalling Transport WG

SPP
SS7
SUA
TCAP
TUA
UA
WG

SSignalling Peer Process.
SSignalling System No. 7.
SSS7 SCCP-User Adaptation Layer

ST ransaction Capabilities Applicatioraf.

SSS7 TCAP-User Adaptation Layer
SUser Adaptation Layer
SW orking Group

February 3, 2007

Load Selectiorr a partition of trafEc within an Application Senvdescribed by thkoad Selectiopparameter
and identiCEed bylaad Selectoparameter

Load Selector (LS)an identiCEer that uniquely identiCEes a partition dEtrabv within an Application Serer.
This identiCEer is only guaranteed unique within the scope of an Applicati@ar &edvmust be com-
bined with aRouting Contet (or Interface IdentiCEer{explicitly or implicitly) to uniquely deEne a par
tition of trafCEc av at a Sgnalling Gatevay.

Signalling User Adaptation Layer A) - one or more of the Stream Contralahsmission Protocol (SCTP)
[SCTP], [SCTPCRC], [SCTPIG] ISDN Signalling User Adaptation LayersAJJUDUA], [V5UA],
[GR303WA] or SS7 Signalling User Adaptation Layers [MZ]J[M3UA], [SUA], [ISUA], [TUA] sup-
porting the concept of an Application Serv

1.4. Owerview

UA procedures with igard to trafEc distriition and ASP tr&Ec management pide a mechanism to select

the algorithm for coordinating state and disttibg trafEc wer a rumber of Application Seer Processes (ASPS)
serving an Application Seev (AS). These gisting procedures puide only simpliCEed disttiion approaches
which are not amenable in the fallmg situations:

(1)

(2)
3)
(4)

Connectionor Transaction-Oriented tr@c «ovs which group the messages corresponding to a connec-
tion or a transaction.

Lamge scale systems that need to adapt to dynam{Ed¢rédading.

Systemshat need dynamic reconCEguration under ASP control for maintenaaiteeerfpurposes.

Systemshat require ASP controler load-sharing.

LOADSEL for the Signalling User Adaptation Layers Al [DUA], [V5UA], [M2UA], [M3UA], [SUA],

[GR303WA], [ISUA], [TUA] permits close controlwer the placement and grouping of Application Sr?ro-
cesses serving an Application Sarvhat preides for load selection placement within the Application Sera

B. Bidulock

Version 0.5

Page 2



Inter net Draft UA LOADSEL February 3, 2007

capability not present in theisting scheme.

Under &isting UA trafEc distrilition, there is no mechanism which permits an ApplicationeBdPvocess
(ASP) to indicate which of a number of ASPs it wishesvarale in an Oerride AS. There is also no mecha-
nism which permits an ASP to indicate which @af *avs it wishes to process within a Load-share or Broadcast
AS.

LOADSEL provides the ability for the ASP itself to control its placement within an AS, be informed of the
failure of ASPs serving other load selections within the AS, and chosevaaadtself to receie alditional load
selections within the ASLOADSELalso permits grouping of ASPs within a load selection.

1.4.1. Non-LoadSelection Taf(eEc Distritution

Figure lillustrates the x@sting trafEc distribstion algorithm that is used across the Signalling User Adapta-
tion Layers.

When an SGP distriltes a Signalling User Adaptation Layer messagartbthe Application Seer based
on theRouting (Link) Ky, it selects an ASP that is aati for the AS according to thErafGe Mode pethat is
associated with the ASThe Traf(eé Mode Tpedescribes three general distriton algorithms: Oerride, Load-
share and Broadcast.

The detailed actions tek for these distrildtion algorithms are described in Section 4 of the Signalling User
Adaptation Layer speciCEcations AlU [DUA], [V5UA], [M2UA], [M3UA], [SUA], [GR303WA], [ISUA],
[TUA]; however, they can be summarized as folis:

Override:- When distriluting messages to an @vide Application Semr, the SGP selects the ASP which is

active for the Application Seer. In an Override Application Sergr, a most one ASP can be agatifor
the AS at apgiven point in time. The actve ASP for the AS is selected.

A major limitation of the Oerride AS that is remad by LOADSELIs that only one ASP can be aeti
within an Application Semr. This does not wk when the number of ASPs required to service an AS is
greater than one.

Load-share:- When distriluting messages to a Load-share Application Sgttve SGP selects one of the ASPs
that are actie for the Application Serer using an implementation dependent load-sharing algorithm
based on some unspecitEed aspect of tAedmf static conEguration data.

Traf(Ec r )
Mode Type

ASP

SGP

.

ASP

SGP | ASP L
Application

| Server

| ASP

| ASP

—

Figure 1L Non-Load SelectionrBfCtEc Distribtion
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A major limitation of the Load-share AS is that each ASP in the ApplicatioreGerust be capable of
handling ag (and all) tra€Ec within the Load-share ASInder the current approach an SGP does not
distinguish between ASPs in a Load-share AS and, aside from perhaps attempting to equalitedistrib
trafCEc load\@r the available ASPs, it is not possible for the ASPs to control whichHE@bevs it re-
ceives. Thiscauses management @i€ulties when the number of ASPs required to service an AS is
large, lut the number of spare ASPs is sméillalso causes considerable@ifulty when each ASP does
not have acess to the entire AS call or transaction state.

Broadcast:- When distriluting messages to a Broadcast Application &ethie SGP sends a oppf the mes-
sage to each of the ASPs that arevadir the Application Seer. The ASPs themseds decide which,
if any, of the ASPs will process the message.

A major limitation of the Broadcast AS is that each ASP wesaiach messageThis does not scale well
when the number of ASPs needed to service an ASge. lar

LOADSELenhances the trd@c distribtion algorithms of thexésting Signalling User Adaptation Layers by
providing ASP control wer its placement within an AS by load selection.

1.4.2. LoadSelection Taf(Ec Distrihution

Figure 2 illustrates theLOADSEL traftEc distrilition algorithms that are used across the Signalling User
Adaptation Layers as a result of (t@ADSELmessages and procedures.

LOADSELintroduces the concept ofL@ad Selectar A Load Selectois an identiCEer that is used to identify
a trafEc ~av within (or across) Application Seey(s). SignallingGatevay Processes (SGPs) distuile trafEc
(Erst wer the Load Selectorand then distribte trafEc within thé.oad Selectar EachLoad Selectodescribes
(and is identiEed by) an identiEer within the ApplicatioreiSérlie Load SelectoidentiCEes the t&c sovs
that will be distrimted to ASPs associated with thead Selectowithin an Application Serer.

When an SGP distriltes a Signalling User Adaptation Layer messagerth an Application Seer based
on theRouting (Link) Ky, it st derves aLoad Selectoaccording to a W-speciEc, AS-speciCEc and implemen-
tation-dependent load selection algorithiirhis load selection algorithm is conEgured at the SGP and may con-
sist, for «ample, of the Signalling Link Selection (SLS) [Q.704], Circuit IdentiCEcation Code (CIC) [Q.723],
[Q.763], Subsystem Number (SSN) [Q.713], Destination Local Reference (DLR) [Q.713jarmadtion Id

TrafCEc Load
Mode Type Selection |

LS1

ASP
|

| ASP

SGP |

LS2

LS3
SGP | ASP L
Application

| Server

ASP

LS4 |

ASP

—

Figure 2 Load Selection fiafCEc Distribtion
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(TID) [Q.773], value contained in the message for disttidm.

Once the SGP has determined ltload Selectoto which the message corresponds, an ASP that & doti
the associated Load Selection within the AS is seledféden multiple ASPs are aed for the same Load Se-
lection within an AS, the SGP uses the@afhandling mode based onTre&f@e Mode ypeassociated with the
Application Serer (or Load Group<1>) to choose the ASP within the load selection.

Under LOADSEL the Traf(E Mode Type continues to describe three general distidn algorithms: Ogr
ride, Load-share and Broadca3the change in the bekaur of the SGP when selecting an ASP forG@afdistri-
bution introduced byLOADSEL s that the SGP also tek into account the concept ofLaad Selectar The
LOADSELprocedures are summarized as folo

Override:- When distriluting messages to an @vide Application Sewrr, the SGP Erst determines thad
Selectorassociated with the messagehe SGP then distriltes the message to the ASP that isvadtr
the trafEc ov indicated by thé.oad Selectowithin the AS. In an Owerride Application Semr, a& most
one ASP can be agt for the AS within d_.oad Selectoat ary given point in time. The actve ASP as-
sociated with théoad Selectofor the AS is used.

Load-share:- When distriluting messages to a Load-share Application &gtiie SGP Erst determines the
Load Selectoassociated with the messadgehe SGP then selects one of thevacASPs associated with
the Load Selectomwithin the AS using an implementation dependent load-sharing algorithm based on
some unspeciEed aspect of th€Beabr static conEguration data.

Broadcast:- When distriluting messages to a Broadcast Application &etlhie SGP Erst determines tlad
Selectorassociated with the messagehe SGP then selects all of the @etASPs associated with the
Load Selectowithin the AS and sends a gopf the message to each ASHhe ASPs themseds de-
cide which ASP(s) will process the message.)

The result of thisxdension is that Application Sexw Processes ta wntrol over their placement within an
Application Serer and can control the t@&c that tlyereceve by regstering and actiting for speci®&coad Se-
lectors within the AS.

Notes br §1
<1>  Anotherdraft: UA Load Gouping [LOADGRP], pravides for selection of.oad Distrikution
methods within d.oad Selectar The draft [LOADGRP] refers to a group of ASPs within the
same trafEc load selection asLaad Goup and associates laoad Distritution with the load
group that can be: @wride, Load-share or BroadcastOADSEL.is applicable both to the nor
mal TrafGE Mode Typeof an AS, as well as to thavad Distritution within aLoad Goup.
2. Corventions

The key words MUSTS, WIUST NOTS, '/REQUIREDS, ™SHALL S, ™SHALL NOTS, ™SHOULDS,
TSHOULD NOTS, RECOMMENDED 8, WAYS, and BOPTIONALS in this document are to be interpreted
as described in [RFC2119].

3. Protocol Elements

The folloving subsections describe the parameters which are added byténisien, their format and the
messages in which thare used.

3.1. RFarameters

LOADSELadds one ne parameter: th&oad Selectoparameter
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3.1.1. LoadSelector

The Load Selectoparameter is used in tiREG RSPASFAC, ASFAC AK, ASPIA ASPIA LK, and NTFY
messages. Is used to identify the placement of the ASP within an ApplicationefelvidentiCEes the Load Se-
lection (partition of trafEc «av) for which the ASP is gistering, actiating or deactiating, or when the SG is in-
dicating or notifying of an ASP state change.

ThelLoad Selectoparameter is formatted as folle: <1>

0 1 2 3
01234567890123456789012345678901
B e o s it St I S S e

T ag = 0x0018 | L ength |

+ +
1 1

L oad Selector 1 /

+
t

+ +
1 1

L oad Selector n /

—~ e~y m~ - 34—
—

e S o ot S ML LS S S Y SR S S

TheLoad Selectoparameter contains the folling Eelds:
Load Selector (Eeld: n x 32-bits (unsigned integer)

The Load Selectoforms and gtension to thdrouting (Link) Kyand an attribte of the Application Seer as
indicated by thé&Rkouting Contet (Interface IdentiCEer{s)

The Load SelectorEeld is an identiCEdrat MUST be unique within an Application SewandMAY be
unique within an administra® domain, that identiCEes the placement or Load Selection of an ASP within an
AS. ThisidentiEerin conjunction with ag Application Serer identiCEer (i.dRouting Contet or Interface
IdentiCEer(3) identiCEes the tf&c «av for which an ASP is gistering, actiating or deactiating, or for which

an SG is preiding notiCEcation of an ASP or AS state change.

When theLoad Selectoparameter is included in th®SRAC, ASFAC AK, ASPIA ASPIA LK or NTFY
message, onkouting Contet (Interface IdentiEer{s)epresenting a single Application Ser6HOULD be as-
sociated (speciEed or implied) with the message.

3.1.2. LoadSelection

The Load Selectiorparameter is used in tHREG REQmessage. lis used to rgister the placement of an
ASP within an Application Seer.

ThelLoad Selectioparameter is formatted as folle: <2>
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0 1 2 3
01234567890123456789012345678901
B e o s it St I S S e
| T ag = 0x0019 | L ength |
o e e e e e e e o n o e e e e a e e o n +
\ \
/ L oad Key Parameter(s) /
\ \

e S o o o ML LS S S S SR S S

TheLoad kKey Rarameter(san contain the folleing parameters:

UA Parameters

M2UA  SLS Range Mandatory *1

M3UA  Service Indicators Conditional  *2
CIC Range Conditional

SUA Address Range Conditional  *3
DLR Label Conditional
TID Label Conditional

ISUA CIC Range Mandatory

TUA Address Range Conditional  *3
Transaction Id Range Conditional  *4

Note 1: TheSLS Rangparameter has not yet been deEned forAMRI2UA].

Note 2: When theService Indicatas parameter is used in th@ad Selectionit SHOULD be more restricted
than (a subset of) grService Indicatas parameter present in thouting kKey parameter for routing
purposes.

Note 3: When theAddress Rangparameter is used in th®ad Selectionit SHOULD be more restrictie than
(a subset of) anAddress Rangparameter present in tiouting key parameter for routing purposes.

Note 4: When theTransaction |d Rangparameter is used in th@ad Selectionit SHOULD be more restric-
tive than (a subset of) gnlransaction Id Rang parameter present in th®outing key parameter for
routing purposes.

TheLoad SelectioparameteGEHOULD contain at least one Load Selecticardneter
3.2. Messages

LOADSELadds thd_oad Selectoparameter as aDPTIONAL parameter to be used in conjunction with the
commonTraf(E Mode pein the folloving messages: <3>

REG REQ Ragistration Request message
REG RSP Ragistration Response message

ASRAC ASP Active message
ASRAC ACK  ASP Active Ack message
ASPIA ASP Inactve message

ASPIA LK  ASP Inactve Ack message
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NTFY Notify message

3.2.1. RegistrationRequest (REG REQ)

LOADSELsupplements thRgistration Request (REG RE@)essage by permitting the folling optional
parameters to be included in tReuting ky [M3UA], [SUA], [ISUA], [TUA] or Link Key [M2UA] parameter
within the message:

Extension Parameters
Load Selection Optional

TheLoad Selectoparameter is used in thouting kKey (Link Key) to further reEne the t@&Et load selection
to be receied by the reistering ASP

The format of the resultinBouting Keyor Link Keyparameter is as folles: <4>

0 1 2 3
01234567890123456789012345678901
e

| Tag= | L ength=8 |
. . +

| L ocal-RK(LK)-Identifier

+ + +

| T ag = 0x0000 | L ength=8 |
. . +

| T raffic Mode Type |
+ + +

| T ag = 0x0019 | L ength |
. . +

\ \
/ L oad Selection /
\ \
+ +

\ \
/ K ey Parameter(s) /
\

/

T

When an ASP wishes togister within a Load Selection associated with an Applicationegdtvncludes
the Load Selectiorparameter in th&®outing Ky (Link Key) for that Application Serer in theREG REQmes-
sage.

TheLoad Selectioparameter indicates the @&t load selection to be used withinApelication Serveas
identiCEer by thRouting (Link) Kyparameter

When the ASP includes tHepad Selectiorparameter in th&®outing (Link) ley it expects the SGP to re-
spond with aLoad Selectoparameter in addition to tHeouting Contet to indicate the identiCEer for thead
SelectionspeciCEed. lihis way, the Load Selectioiparameter is analogous to tReuting Ky and theLoad Se-
lector parameter is analogous to tReuting Contet.

No other changes to tHREG REQmessageRouting Ky or Link Key parameters formats are pided by
this extension.
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3.2.2. RegistrationResponse (REG RSP)

LOADSELsupplements thRagistration Response (REG RSRgssage by permitting the folling optional
parameters to be include in tRegistration Resulparameter within the message:

Extension Parameters
Load Selector Optional

ThelLoad Selectoparameter is used in tiegsitration Resulto provide an identiCEer for thegistered_oad
Selection

The format of the resultinBagistration Responsparameter is as folls:

0 1 2 3
01234567890123456789012345678901
e e s e e S S S L i e e =
| Tag= | L ength |

| L ocal-RK(LK)-Identifier

+ +

| R egsitration Status |
+ +

| R outing Context (Interface Identifier) |
+

I

+

+

L oad Selector |
e e L T s S S S S S

When the SGP replies toREG REQhat contained &oad Selectiorparameterand the registration is suc-
cessful, it returns thieoad Selectom theREG RSRassociated with thieoad Selectioin theREG REQ

When the rgistration is unsuccessful (i.e. tiigistration Statusindicates an error), theoad Selector
SHOULD NOT be included in th&@EG RSHnessage.

LOADSELextends the commoRaistration Statugparameter in th&@EG RSRnessage by adding the fol-
lowing values to thé&ragistration Status

Value<5>  Description

12 Error- U nsupported Load Selection

13 Error- | nvdid Load Selection

14 Error- C annot Support Unique Loadsharing
15 Error- U nsupported LS &ameter Field

No other changes to tiREG RSHnessage oRaistration Responsparameter formats are pided by this
extension.

3.2.3. ASPActive (ASPAC)

LOADSELsupplements thASP Active (ASKC) message by permitting the foling optional parameters to
be included in thSFAC message:
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Extension Parameters
Load Selector Optional

The format of the resultingSFAC message is as folls: <3><6>

0 1 2 3
01234567890123456789012345678901
e e s e e S S i i e e =

| T ag = 0x000b | L ength=8 |
. . +

T raffic Mode Type |
+

I

+

\

/ R outing Context /
\ or \
/ I nterface Identifier(s) /
\ \
+ + +

| T ag = 0x0018 | L ength |
. . +

\ \
/ L oad Selector /
\ \
+ + +

| T ag = 0x0004 | L ength |
. . +

\ \
/ | nfo String /

\ \
T

The Load Selectoparameter is used by the ASP in thR8FAC message to indicate the range of@affor
which the ASP is aatating. TheApplication Serers for which thd.oad Selecta apply is either indicated in
the ASFAC message by puading the associatelfouting Contet (Interface IdentiCEer{)r, if there is ndRouting
Contet (Interface ldentiCEeparameter in thSFAC message, the associated Application 8erare implied by
SGP and ASP conEguration d¢fee Section 4.1.5 - "ASP Aet Rocedures”.)

No other changes to te&SFPAC message format are pided by this gtension.
3.2.4. ASPActive Ack (ASPAC ACK)

LOADSELsupplements thASP Active Ac(ASFAC ACK) message by permitting the folang optional pa-
rameters to be included in tAGRAC AK message:

Extension Parameters
Load Selector Optional

The format of the resultingSFAC AK message is as folls: <3><7>
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0 1 2 3
01234567890123456789012345678901

B e S N S T S SO S S S S S L N

| T ag = 0x000b | L ength=8 |
o e e e e e e e o n o e e e e a e e o n +

T raffic Mode Type |

+
t

I

\

/ R outing Context /
\ or \
/ I nterface Identifier(s) /
\ \
| T ag = 0x0018 | L ength |

e e e e e e e e o n o e e e e a e e o n +

\ \
/ L oad Selector /
\ \
| T ag = 0x0004 | L ength |

e e e e e e e e o n o e e e e a e e o n +

\ \
/ | nfo String /

\ \

e S L s e ML LS S S T SR S S

The Load Selectoparameter is used by the SGP in A&&#2AC AK message to indicate the range ofGEaf
for which the SGP has aetied the ASP The Application Serers for which thd.oad Selectaapply is either
indicated in theASFAC AK message by pwiding the associateRouting Contet (Interface IdentiCEerjsyr, if
there is ndRouting Contet (Interface Identi®Eeparameter in thASRAC AK message, the associated Applica-
tion Seners are implied by SGP and ASP con(Eguration (e Section 4.1.5 - "ASP Ae® Rocedures".)

No other changes to tie&SRAC AK message format are pided by this gtension.
3.2.5. ASPInactive (ASPIA)

LOADSELsupplements thASP Inactive (ASPIAnessage by permitting the falling parameters to be in-
cluded in theASPIAmessage:

Extension Parameters
Load Selector Optional

The format of the resultingSPIAmessage is as folls: <3><8>
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0 1 2 3
01234567890123456789012345678901
e S o ot S ML LS S S S SR S S

\ \
/ R outing Context /
\ or \
/ I nterface Identifier(s) /
\ \
| T ag = 0x0018 | L ength |

e e e e e e e e o n o e e e e a e e o n +

\ \
/ L oad Selector /
\ \
| T ag = 0x0004 | L ength |

e e e e e e e e o n o e e e e a e e o n +

\ \
/ | nfo String /

e S L s e ML LS S S T SR S S

The Load Selectoparameter is used by the ASP in th8PIAmessage to indicate the range of@affor
which the ASP is deastiting. TheApplication Serers for which the.oad Selectaapply is either indicated in
the ASPIAmessage by pwviding the associateRouting Contet (Interface IdentiEsgyror, if there is ndRouting
Contet (Interface Identi®&eparameter in thASPIAmessage, the associated Application 8enare implied by
SGP and ASP conEguration ddfee Section 4.1.6 - "ASP Inaet Rocedures".)

No other changes to ti&SPIAmessage format are pided by this gtension.
3.2.6. ASPInactive Ack (ASPIA ACK)

LOADSELsupplements thASP Inactive Ac(ASPIA ACK) message by permitting the foong parameters
to be included in thASPIA ACK message:

Extension Parameters
Load Selector Optional

The format of the resultingSPIA ACK message is as folls: <3><9>
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0 1 2 3
01234567890123456789012345678901
e S o ot S ML LS S S S SR S S

\ \
/ R outing Context /
\ or \
/ I nterface Identifier(s) /
\ \
| T ag = 0x0018 | L ength |

e e e e e e e e o n o e e e e a e e o n +

\ \
/ L oad Selector /
\ \
| T ag = 0x0004 | L ength |

e e e e e e e e o n o e e e e a e e o n +

\ \
/ | nfo String /

e S L s e ML LS S S T SR S S

The Load Selectoparameter is used by the SGP in &&#PIA ALK message to indicate the range ofaf
for which the SGP has deactied the ASP The Application Sersrs for which thd.oad Selectaapply is either
indicated in theASPIA ACK message by pwiding the associateRouting Contet (Interface IdentiEsror, if
there is nARouting Contet (Interface Identi®Eeparameter in thASPIA ALK message, the associated Applica-
tion Seners are implied by SGP and ASP con(Eguration (e Section 4.1.6 - "ASP Inaed Rocedures".)

No other changes to tieSPIA ALK message format are pided by this gtension.
3.2.7. Error (ERR)

LOADSELsupplements thError (ERR)message by adding the follimg values to the common mandatory
Error Codeparameter in thERRmessage:

29 Irvalid Load Selector <10>

These n& error codes are interpreted as folka <3>

The"Invalid Load Selectorérror would be sent in aBRRmessage if the SG determines that one or rhoagl
Selectos in theLoad Selectoparameter pnaded by the ASP is iraid, is not conEgured, or cannot be
supported.

No other changes to tiERRmessage oError Codeparameter format are prided by this gtension. See
Section 4 for gtension procedures associated withEfRRmessage.

3.2.8. Notify (NTFY)

LOADSELsupplements thBlotify (NTFY)message by permitting the folling parameters to be included in
theNTFYmessage:

Extension Parameters
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Load Selector Optional

The format of the resulting TFYmessage is as folis: <3><11>

0 1 2 3
01234567890123456789012345678901
e S o ot S ML LS S S S SR S S

| T ag = 0x000d | L ength=8 |
e S +

| S tatus Type | S tatus Information |
| T ag = 0x0012 | L ength=8 |
e S +

| A SP Identifier |
\ \
/ R outing Context /
\ or \
/ I nterface Identifier(s) /
\ \
| T ag = 0x0018 | L ength |
S S +

\ \
/ L oad Selector /
\ \
| T ag = 0x0004 | L ength |
S S +

\ \
/ | nfo String /
\ \

e S s e SO LS S U T SR S S

The Load Selectoparameter is used by the SGP in MiEFY message to indicate the &€ load positions
which led to or hee ontributed to the change in state of an associated ApplicatioeiSghen sending BTFY
message that indicates and Application 8estate changeThe Application Sersrs for which thd.oad Selec-
tors apply is either indicated in thdTFY message by pwiding the associateRouting Contet (Interface Identi-
Ee3) or, if there is nARouting Contet (Interface Identi@Eeparameter in th&TFY message, the associated Ap-
plication Serers are implied by SGP and ASP con(Eguration {8&e Section 4.1.7 - "NotiCEcation Proce-
dures".)

No other changes to tihTFY message format are pided by this gtension.
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Notes Dr 83

<1> EDITOR'S NOTE:- The parameter tagalues sharn as0x0018 ) will be assigned by IAN
within the common parameter range of the SIGTRAAsANd may change itale in further
versions of this document.

<2> EDITOR'S NOTE:- The parameter tagalues shain as0x0019 ) will be assigned by IAN
within the common parameter range of the SIGTRAAsANd may change itale in further
versions of this document.

<3> For a detailed description of these messages, see Section 3 of the SIGTR#I¢dIECations
cited under "References" [A), [DUA], [V5UA], [M2UA], [M3UA], [SUA], [GR303WA],
[ISUA], [TUA].

<4> EDITOR'S NOTE:- The parameter tagalues sharn as0x0019 ) will be assigned by IAN
within the common parameter range of the SIGTRAAsANd may change itale in further
versions of this document.

<56> EDITOR'S NOTE:- The Rayistration Statusvalues shwn as12, 13, 14 and15 will be as-
signed by IAM\ as a \alue of the B-speciERaistration Statugparameter for each SIGTRAN
UA and may change itsalue in further ersions of this document.

<6> EDITOR'S NOTE:- The parameter tagalues sharn as0x0018 ) will be assigned by IAN
within the common parameter range of the SIGTRAAsANd may change itale in further
versions of this document.

<7> EDITOR'S NOTE:- The parameter tagalues sharn as0x0018 ) will be assigned by IAN
within the common parameter range of the SIGTRAAsANd may change itale in further
versions of this document.

<8> EDITOR'S NOTE:- The parameter tagalues sharn as0x0018 ) will be assigned by IAN
within the common parameter range of the SIGTRAAsANd may change itale in further
versions of this document.

<9> EDITOR'S NOTE:- The parameter tagalues sharn as0x0018 ) will be assigned by IAN
within the common parameter range of the SIGTRAAsANd may change itale in further
versions of this document.

<10> EDITOR'S NOTE:- TheError Codevaue shavn as29) will be assigned by IANW as a \alue
of the commorerror Codeparameter for SIGTRAN Rs and may change itsaale in further
versions of this document.

<11> EDITOR'S NOTE:- The parameter tagalues shain as0x0018 ) will be assigned by IAN
within the common parameter range of the SIGTRAAsANd may change itale in further
versions of this document.

4. Procedures

LOADSEL provides for an additional &l of control over the trafEc distrilstion patterns within an Applica-
tion Sener. LOADSEL provides theLoad Selectoparameter which may be optionally included in A&RAC,
ASPAC AK, ASPIA ASPIA LK andNTFY messages. laddition, it prowides procedures for use of thead
Selectomparameter in association with these messages.
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4.1. ASand ASP State Maintenance

In addition to the SGP maintaining the state of each remote ASP in each ApplicatientBarthe ASP is
conEgured to rewgeirafEc, undetOADSEL SGP MAY also maintain the state of each remote ASP in each
Load Selection within an Application senthat the ASP is con(Egured to rexé&afEc. Asidérom the proce-
dures described in Section 4.1.7 "NotiCEcation Procedures"”, no management proceduréseaedptdAD-

SEL for maintaining the state of a Load Selection within an Applicatione®efthe Load Selection state is
maintained separate from the ASP and AS states.

4.1.1. ASPState

LOADSELuses thexasting UA [IUA], [DUA], [V5UA], [M2UA], [M3UA], [SUA], [GR303WA], [ISUA],
[TUA] deEnitions and procedures withard to ASP State.

4.1.2. ASState

The state of the Application Sevis maintained in the Signalling User Adaptation Layer on the STs.
state of the Application Seev changes due to ASP state transitiofise possible states of an Application Sgrv
usingLOADSELare:

AS-DOWN: The Application Serer is unaailable. Thisstate implies that all related ASPs are in the
ASP-DOWN state for this AS.Initially, the AS will be in this stateAn Application Serer
is in theAS-DOWN state when it is renvad from a conCEguration.

AS-INACTIVE: The Application Serer is available kut no application tr&Ec is acte (.e, one or more re-
lated ASPs are in thASP-INACTIVE state, bt there is no ASP in thASP-ACTIVE
state). Theaecovery timer T(r) is not running or haxgired.

AS-ACTIVE:: The Application Serer is aailable and application tr@c is aate. This state implies that
there is at least one ASP in tA8BP-ACTIVE state within the AS.

AS-PENDING: An active ASP has transition tASP-INACTIVE or ASP-DOWN and it was the last remain-
ing actve ASP for a Load Selection in the A% recovery timer T(r) SHOULD be started
and all incoming signalling messageslOULD be queue by the SGP for each of the Load
Selections for which there is no ASP in h8P-ACTIVE state. Ifan ASP becomeASP-
ACTIVE for each Load Selection in the AS before T{piees, the AS is mad to the AS-
ACTIVE state and all the queued messages for the Load Selection will be sent talthe ne
active ASPs on each Load Selection.

4.1.3. ASPUp Procedures

When an SGP reomis an ASP Up messages from an ASP and the ASP is con@Egured at the SGP in one
more Load Selections associated with one or more ApplicatioriSeif/the ASP is not already in tA&P-IN-
ACTIVE state for the associated Application S¥sy the SGP nvaes the ASP into théASP-INACTIVE state
for the conEgured Load Selections within the associated Applicatia@rsSelvary event, the SGP responds
with anASPUP ALK message.

If the ASP transition to thASP-INACTIVE state within these Load Selections results in a state change in
the associated Application Serg, the SGP nvas the Application Serr to theAS-INACTIVE state. Ifthe
ASP transition to théASP-INACTIVE state for the gien Load Selection within an associated Application
Sener results in a change in state of the AS (or the Load Selections associated with the AS), the SGP also fi
lows the "NotiCEcation Procedures" (described in Section 4.1.7) for the Applicatien Serv
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Otherwise, the "ASP Up Procedures" described by the <1> apply also thtOADSEL

4.1.4. ASPDown Procedures

When an SGP recais an ASP Davn messages from an ASP and the ASP is con@Egured at the SGP in one ©
more Load Selections associated with one or more ApplicatioreiSelif the ASP is not already in tB&P-
DOWN state for the associated Application Sasy the SGP nves the ASP to theéASP-DOWN state for the
con(Egured Load Selections within the associated Applicatioar§emmary event, the SGP responds with an
ASP Davn Ack.

If the ASP transition to thASP-DOWN state within these Load Selections results in a state change in the
associated Application Sams, the SGP mves the Application Serer to theAS-DOWN state.

Otherwise, the "ASP Dun Procedures” described by thAdk1> apply also tatOADSEL

4.1.5. ASPActive Procedures

When an ASP wishes to aaie for a set of Load Selections associated with an ApplicatioreSérin-
cludes thd_oad Selectoparameter in thASFAC message.

When an SGP reogis and ASFAC message requesting aetion for a set of Load Selections within an AS
or the SG otherwise acétes the ASP for a set of Load Selections within an AS, the SG sefiBRaG ACK
message including thenad Selectoparameter indicating the Load Selections for which the ASP has been acti-
vated. Ifthe SGP is responding to an ASP that included.dasl Selectoparameter in thASRAC message, the
SGMUST include theLoad Selectoparameter in the respon8SRAC AK message.

If the Load Selectoincluded in anPASFAC message containsvidid information or indicate an unsupported
Load Selection, or hoad Selectoparameter required by the SGP is missing, the SGP repliesASHAE mes-
sage with aleRR"Invalid Load Selector") message anddalno further action with gerd to AS or ASP state.

The Application Serers associated with tHeoad Selectoiis indicated in theASRAC (ACK) message by
Routing Contet (Interface ldentiEgror, when theRouting Contet (Interface Identi®&eparameter is missing
from the ASFAC (ACK) message, is implied by ASP and SGP conEguration \dditan theLoad Selectopa-
rameter is included in theSRAC (ACK) message, thRouting Contet (Interface IdentidEeparameter or implicit
conEguration daBHOULD be associated with a single Application S&rv

If the ASP transition to thASP-ACTIVE state for the gien Load Selections within an associated Applica-
tion Serer results in a change in state of the AS (or the Load Selections associated with the AS), the SGP fc
lows the "NotiCEcation Procedures" (described in Section 4.1.7) for the Applicatien Serv

Otherwise, the "ASP Acte Rocedures” described by thé\bl<1> apply also thOADSEL

4.1.6. ASPinactive Procedures

When an ASP wishes to deaete for a set of Load Selections associated with an ApplicatioreSérin-
cludes thd_oad Selectoparameter in thASPIAmessage.

When an SGP recais an ASPIAmessage requesting desation for a set of Load Selections within an AS
or the SG otherwise deagifes the ASP for a set of Load Selections within an AS, the SG sed®&PAA ALK
message including thenad Selectoparameter for which the ASP has been deaetil. Ifthe SGP is respond-
ing to an ASP that included th®ad Selectoparameter in th&SPIAmessage, the SMUST include thel.oad
Selectomparameter in the respon88PIA ALK message.
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If the SGP receies an ASPIAmessage from an ASP that is eetior a set of Load Selections associated with
the Application Serer for which the ASP is requesting deeaatibn, and thd.oad Selectoparameter is not pre-
sent in theASPIAmessage, the SGP will interpret this as a request to datadtie ASP for all the Load Selec-
tions associated with the Application Serfor which the ASP is aet.

If the Load Selectoincluded in arASRAC message containsvilid information or indicates an unsupported
Load Selectgrthe SGP replies to theSRAC message with aBRR"Invalid Load Selector") message anddak
no further action with igerd to AS or ASP state.

The Application Serrs associated with tHeoad Selectoilis indicated in theASPIA (ACK) message by
Routing Contet (Interface ldentiEgror, when theRouting Contet (Interface Identi®&eparameter is missing
from theASPIA (ACK) message, is implied by ASP and SGP conCEguration\Whizn theLoad Selectoparam-
eter is included in th&SPIA (AK) message, thRouting Contet (Interface ldenti®eparameter or implicit
conEguration daBHOULD be associated with a single Application S&rv

If the ASP transition to thASP-INACTIVE state for the gien Load Selections within an associated Appli-
cation Serer results in a change in state of the AS (or the Load Selections associated with the AS), the SGP fc
lows the "NotiCEcation Procedures" (described in Section 4.1.7) for the Applicatien Serv

Otherwise, the "ASP Inast Rocedures" described by thé\bl<1> apply also thOADSEL
4.1.7. NotifyProcedures

4.1.7.1. ASState Change

When an ASP mads a state transition and is con(Egured for a set of Load Selections in one or more Applic:
tion Seners, the ASP state transition may result in a change to the state of the associated Applicatisnoerv
Load Selections within those AS, at the SGFhen a receery timer T(r) pires, the associated Application
Sener will transition from theAS-PENDING state to thS-INACTIVE state.

Whenerer an AS changes state, or the condition of the AS Load Selections perpetuating the current AS stat
changes, the SGRUST notify all ASPs not in thSP-DOWN state conEgured for the Application Setwy
sending aNotify (NTFY)message to each indicating the state of the ApplicatioreGirtheStatus Information
(Eeld of th&tatusparameter in thAlITFYmessage.

When an Application Seer is conEgured faOADSEL the SGPMUST also include a list of Load Selec-
tions in theLoad Selectoiparameter for which the Application Servis conEgured that caused the AS state
change or is perpetuating the AS state.

The SGP includes thHeouting Contet (Interface IdentiEgrthat identiCEes the Application Sarfor which
the NTFY message is being serlf, however, the ASP is not con@Egured for more than one ApplicatioretServ
the Routing Contet (Interface ldentiEeMAY be ecluded from theNTFY message as it is implied by conEgu-
ration data.

Otherwise, the "NotiCEcation Procedures" described byAkell> apply also taOADSEL

Examples are gen in Section 5.
4.1.7.2. ASPOverride
Whenerer an ASP becomes awgt for a Load Selection in an ©xride Application Semr, the Load Selector

MUST be placed in NTFY message with &tatus Informationindicating "Alternate ASP aatt in AS", along
with the Routing Contet (Interface IdentiE&srfor the associated AS andyaASP IdentiCEerssociated with the
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ASP for which the notiEcation is beingegi
Otherwise, the "NotiCEcation Procedures" described byAkell> apply also taOADSEL
4.1.8. RegistrationProcedures

LOADSEL provides the ability for the ASP to obtainLaad Selectoralue for a gven range of trafEc l(oad
Selectiof using dynamic rgistration.

When the ASP wishes togister aLoad Selectoas part of the normal gestration procedure, it includes the
Load Selectiorparameter in th&REG REQmessage to the SGHhe Load Selectiorparameter describes the
range of traEc load for which the ASP wishes to obtdinad Selectovalue.

When an SGP recsis aREG REQmessage with hoad Selectioparameterit will determine whether the
Load Selectiorparameter describes @on-overlapping load selection and then, if thgistration of the associ-
atedRouting keyis successful, it assignd.aad Selectoto the trafEc range and returns tladue in theLoad Se-
lector parameter in thREG RSRnessage.

In addition to the normal gistration procedures of theAld, the follaving additional error conditions can oc-
cur:

"Error - Unsupported Load Selection"

This errorMUST be sent in afRegistration Response (REG RSPnessage whemer the SG determines

that theLoad Selectiomprovided in aBREG REQ message has not been conCEgured and the SG does not sup:
port dynamic allocation dfoad Selecta for the speciEedelf and MUST be sent in aRegistration Re-
sponse (REG RSP)nessage wherer the SG determines that thead Selectioprovided in aREG REQ
message is not supported by the SG.

"Error - In valid Load Selection."

If the SGP determines that the reediLoad Selectiordata is iwalid, or contains ikalid parameter &lues,
the SGP returns Reistration Response (REG RSRgssage to the ASP containindRagistration Result
"Error - Invalid Load Selection".

"Error - Cannot Support Unigue Loadsharitlg
If the SGP determines that a uniquead Selectiorcannot be created, the SGP returriRegistration Re-
sponse (REG RSR)essage to the ASRith a Ragistration Statusf "Error - Cannot Support Unique Load-
sharing." An incoming signalling message reegia an SGP should not match amst more than onkoad
Selection

"Error - Unsupported LS Brameter keld."
If the SGP determines that one or more ofltbad Selectioparameters are not supported for the purpose of
creating ne/ Load Selection entries, the SGP returnRegistration Response (REG RSRessage to the
ASP containing aReistration Result'Error - Unsupported LS Brameter Field".This resultMAY be used
if, for example, the SGP does not support@i€ Rang parameter

Otherwise, the "Rgistration Procedures" described by thisslk1> apply also tatOADSEL
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4.2. Interworking Procedures

LOADSELsupports the ASP Extension procedures described in ASPEXT [ASPEXT] and deEnesthe follo
ing ASP Extensioralue:

1 LOADSEL Extension

The folloving procedures may be used whereABPEXTprocedures are not used:

Whenerer an ASP receies an ASPIA AK not containing d.oad Selectoparameter in response to Af-
PAC containing the parametghe ASP will assume that the the SGP or IPSP does not supdSELand
MUST fall back to the non-Load SelectiomArocedures.

Whenerer an ASP recaies an ERRmessage or an unsucces®EG RSHnessage indicating a problem with
thelLoad Selectioparameter in thREG REQmessage, the ASP will assume that the SGP or IPSP does not sup-
port LOADSELandMUST fall back to the non-Load SelectiomrAprocedures.

Notes pbr 84

<1> For a detailed description of these procedures, see Section 4 of the SIGTRSdMCIECations
cited under "References" [A), [DUA], [V5UA], [M2UA], [M3UA], [SUA], [GR303WA],
[ISUA], [TUA].

<2> EXAMPLE:- An ASP (e.g, ASP-1) ming to stateASP-INACTIVE within a Load Selector
(e.g, LS-1) results in the state of the ASving to AS-PENDING. The SGP sends NTFY("Ap-
plication Serer Pending") with "LS-1" in th&oad Selectoparameter in th&lTFY message. |If
immediately after (and before T(rxmres) another ASP (e.g, ASP-2) ves to gate ASP-IN-
ACTIVE within anotherLoad Selectofe.g, LS-2) resulting the state of the AS being "held" in
the AS-PENDING state, the SGP sends NTFY("Application SerPending") aain, kut this
time includes both "LS-1" and "LS-2" in tih®ad Selectoparameter in thBITFY message.

EXAMPLE:- When all ASPs are inagt for a Load Selection within an @wide AS, the AS
will transition to theAS-PENDING state The SGP will send a NTFY("Application Senv
Pending") message to all ASPs con(Egured for the Applicatioar $ieatv are not in thASP-
DOWN state. Thignessage should include in thead Selectoparameter the Load Selections
in which there is no ASP in tieSP-ACTIVE state for the AS.

5. Examples

Figure 3illustrates the xeample con@&guration that is used for all tteaples in this sectionThe example
conEguration consist of:

f Wwo SGs (SG1 and SG2) acting as STPs in the SS7onketand consisting (forxample) of a single SGP
Each SG is connected to each of the ASPs intample con(Eguration.

f Four ASPs (ASP1, ASP2, ASP3 and ASPEpch ASP is connected to both of the SGs in daengle con-
(Eguration.

f ™o Load Selections (LS1 and LS2) are associated with the ApplicatiorrS&he trafEc that corresponds
to each Load Selections isfdifent in each»ample.
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Figure 3 Example ConEguration
5.1.1. Initialization
SG1  SG2 ASP1 ASP2 ASP3 ASP4
1 : Establish Association o : : :
o ASPUP T
i ASPUP ACK L

Establish Association

ASPUP

T

ASPUP ACK

Establish Association

ASPUP

T

ASPUP ACK

Establish Association

ASPUP

T

ASPUP ACK

(Same message exchange for SG2)

Figure 4 Example - Initialization

AS1

February 3, 2007

Figure 4illustrates the common initialization procedure use for all of Xaenples. EacASP establishes an
SCTP Association with SG1 and sends/ABPUPmessage to which it reses and ASP Up responseThe
ASPs are not statically conCEgured toesgreciEc AS or LS within the AS, so no Notify messages areagcei

The same sequence of messages are atbaeged with SG2.

5.2. M3UA with Override AS and Load Selection based on CIC

This example is for an M3 [M3UA] conCEguration with the Application SeryAS1) conEgured with a
TrafCEc Mode yipe of Owrride. TheApplication Serer (AS1) has associated with it a RoutingyRK1) that
consists of a Destination Point Code that corresponds to the AS1 (MGCL1) point code (PC1), an Originating Poi
Code that corresponds to a remote MGC2 point code (PC2), and thliSFar ISUP (S1=5).The Load Selec-
tions (LS1 and LS2) correspond toavgets of CIC alues which correspond to awdifferent trunk groups
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between MGC1 and MGC2 (TG1 and TG2).

5.2.1. Actvation

SG1  SG2 ASP1 ASP2 ASP3 ASP4 AS1
: DATA -~ : : : (LS1)

-

DATA : : -

e
B A

ASPAC(LS1/RC1)
ASPAC ACK(LS1/RC1)

e
vl |.

DATA
DATA
DATA

(LS1)

A

AA A

A
Y|
[}
Yy

ASPIA(LS1/RC1)
ASPIA ACK(LS1/RC1)

DATA : P i oSy
DATA : P

e
A

Figure 5. M3UA Example - Activation

Figure 5illustrates actiation of the ASPs for Load Selections within thee@ide Application Semr. The
sequence ofvents is as follas:

(1) ASP1lsends arASFAC message to SG1 identifying Load Selection LS1 within Application eBerv
AS1/RC1 and recees an acknonvledgement and a notiCEcatidbata is transferred between the SG and
ASP1 for Load Selection LS1 within AS1.

(2) ASP2sends arASFAC message to SG1 identifying Load Selection LS2 within Application eBerv
AS1/RC1 and recees an acknanvledgement and a notiCEcatioASP1 also recees rotiEcation that
AS1/RCL1 is actie for LS2. Data is transferred between the SG and ASP2 for Load Selection LS2 within
AS1.

(3) ASP3sends anASPIA message to SG1 identifying Load Selection LS1 within Application e8erv
AS1/RC1 and receés an acknonvledgement and a notiCEcation.

(4) ASP4sends amASPIAmessage to SG1 identifying Load Selection LS1 and LS2 within Application
Sener AS1/RC1 and reoms an acknavledgement and a notiCEcation.

(5) Thesame rchange is repeated for SG2.

B. Bidulock Version 0.5 Page 22



Inter net Draft UA LOADSEL February 3, 2007
5.2.2. Riilure d ASP1
SG1  SG2 ASP1 ASP2 ASP3 ASP4 AS1
‘e DATA i -
.___CQMM_L9§T____________: :
il NTFY(ASP Fail)(ASP1) L : :
: NTFY(ASP Fail)(ASP1) R
NTFY(ASP Fail)(ASP1) : R
NTFY(AS Pending)(LS1/RC1) P N
NTFY(AS_Pending)(LS1/RC1) e S
NTFY(AS Pending)(LS1/RC1) R
i ASPAC(LS1/RC1)
T ASPAC ACK(LS1/RC1) : S
: NTEY(AS_Active)(LS1,LS2/RC1) — A
NTFY(AS_Active)(LS1,L2/RC1) T :
NTFY(AS_Active)(LS1,L2/RC1) : o U
P DATA (s

Figure 6. M3UA Example - Failure of ASP1

Figure 6illustrates thedilure of ASP1.The sequence ofrents is as follas:

(1) Datafor LS1 within AS1 is gchanged between SG1 and ASHata for LS2 within AS1 is»xhanged
between SG1 and ASP2.
(2) Communicatioris lost between SG1 and ASPASP2, ASP3, and ASP4 are notiCEed of dlilaré of
ASP1 and the change of state of ASA®PENDING for LS1. Data for LS2 in AS1 is unfdcted.
(3) ASP4(spare) responds to theS-PENDING notiCEcation and aedtes for LS1 in AS1/RC1.ASP2,
ASP3 and ASP4 recs a1 AS-ACTIVE notiCEcation. Datfor LS1 in AS1 is nw exchanged with
ASP4.
5.2.3. Sparing
Sgl 592 A§P1 A§P2 A§P3 A§P4 A?l
A DATA ‘A (LS1) ‘
. DATA - -
_ ASPAC (LS1/RC1)
i ASPAC ACK(LS1/RC1) : o :
: NTFY(Alt ASP)(ASP4) - i
< DATA : >< (LS1) >
:< DATA =< ;
Figure 7. M3UA Example - Sparing
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Figure 7illustrates a sparing situation where one ASRsaier traf@Ec from another so that the original ASP

can be takn out of serviceThe sequence ovents is as follas:

(1) Datafor LS1 in AS1 is gchange between SG1 and ASPL1.

(2) ASP4(spare) actiates for LS1 in AS1 and reces and acknavledgement. ASP#as @erridden ASP1
and a notiCEcation is sent to ASP1 that indicates that ASP# thedAlternate ASP Actie for AS".

(3) Datafor LS1 in AS1 is nw being exchanged between SG1 and ASPA4.

(4) ASP1can nav be taken davn and out of service.

5.3. SWA with Load-share AS and Load Selection based on GT

This example is for an SA [ SUA] conCEguration with the Application Sern{(AS1) conEgured with aaKEc
Mode Type of Load-shareThe Application Serer (AS1) has associated with it (RK1) that consists of Destina-
tion Point Code and Subsystem Number that corresponds to the AS1 (HLR1) point codeTti1dad Selec-
tions (LS1 and LS2) correspond toateets of Global Tles which correspond to Mobile and GSTN numbering.

5.3.1. Actwvation

SG1

ASPAC (LS1/RC1)

ASPAC ACK (LS1/RC1)

NTFY (AS Act) (LS1/RC1)

Yvl.

DATA

Y.
A

ASP2

AS1

ASPAC (LS2/RC1)

ASPAC ACK (LS2/RC1)

NTFEY (AS Act)(LS1, LS2/RC1)

X

NTEY (AS_Act)(LS1, LS2/RC1)

B

DATA

ASPIA (LS1/RC1)

.
A

T

ASPIA ACK (LS1/RC1)

NTFY (AS Act)(LS1, LS2/RC1)

DATA

VET

DATA

A

ASPIA (LS1, LS2/RC1)

e

ASPIA ACK (LS1, LS2/RC1)

NTFEY (AS Act)(LS1, LS2/RC1)

(Same message exchange for SG2)

Figure 8 SUA Example - Activation

U 2. SO

Figure 8 illustrates actiation of the ASPs for Load Selections within the Load-share ApplicationeGerv
The sequence ovents is as follws:

(1) ASPlsends arASFAC message to SG1 identifying Load Selection LS1 within Application e8erv
AS1/RC1 and recees an acknovledgement and a notiCEcatiddata is transferred between the SG and
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ASP1 for Load Selection LS1 within AS1.

(2) ASP2sends arASFAC message to SG1 identifying Load Selection LS2 within Application e8erv
AS1/RC1 and receés an acknavledgement and a notiEcatioASP1 also recees rotiEcation that
AS1/RC1 is actie for LS2. Data is transferred between the SG and ASP2 for Load Selection LS2 within
AS1.

(3) ASP3sends arASFAC message to SG1 identifying Load Selection LS1 within Application e8erv
AS1/RC1 and recees an acknovledgement and a notiCEcatidpata is load-shared between the SG and
ASP1 and ASP3 for Load Selection LS1 within AS1.

(4) ASP4sends arASRAC message to SG1 identifying Load Selection LS1 and LS2 within Application
Sener AS1/RC1 and reoas an acknavledgement and a notiCEcation.

(5) Thesame rchange is repeated for SG2.

5.3.2. Riilure o ASP1 and ASP2

SGL  $G2 ASPL ASP2 ASP3 ASP4 ASL
: DATA —— L sy -
< DATA : : < >
> DATA - P sy
.‘. ______ COMMLOST  _ _ _________ ’

NTEY(ASP Fail)(ASP1)
NTFY(ASP Fail)(ASP1)
NTFY(ASP Fail)(ASP1)

% S

Y

T

DATA : : (LS1)
DATA : : D :
-———im = COMMLOST _ _ _ _ _ ______ R :
: NTEY(ASP Fail)(ASP2) : : o :
NTFY(ASP Fail)(ASP2) : : T _

NTEY(ASP Fail)(ASP2)

ASPAC(LS2/RC1) : : : :
ASPAC ACK(LS2/RC1) : : : -
NTEY(AS Active)(LS2/RC1) : :
NTFY(AS_Active)(LS2/RC1)

X

DATA (LS2)

'}
!

Figure 9 SUA Example - Railure of ASP1 and ASP2

Figure 9illustrates thedilure of ASP1 follaved by the dilure of ASP2.The sequence ofvents is as fol-
lows:

(1) Datafor LS1 within AS1 is load-shared between ASP1 and ASP&ta for LS2 within AS1 is>e
changed with ASP2.

(2) Communicatioris lost between SG1 and ASPASP2, ASP3, and ASP4 are notiEed of dilaré of
ASP1. Datdor LS1 in AS1 is directed ward ASP3 only Data for LS2 in AS1 is unfdcted.
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(3) Communications lost between SG1 and ASPASP3 and ASP4 are notiCEed of thitufe of ASP1 as
well of the AS1 state change AS-PENDING. Data for LS2 is queued at the SG.

(4) ASP4(spare) responds to t#e-PENDING notiCEcation and aedtes for LS2 in AS1/RC1ASP3 and
ASP4 receie an AS-ACTIVE notiCEcation. Dafar LS2 in AS1 is nv exchanged with ASP4.

5.3.3. Sparing

SG1  SG2 ASP1 ASP2 ASP3 ASP4 AS1

DATA (LS1)
DATA

e
XY

..}
i

ASPAC(LS1/RC1)
ASPAC ACK(LS1/RC1)

e

DATA : : : : (LS1)
DATA :
DATA

AA A
A
Yy

Y
|

ASPIA (LS1/RC1)
ASPIA ACK(LST/RC1)

DATA
DATA

(LS1)

e
A

Figure 10. SUA Example - Sparing

Figure 10 illustrates a sparing situation where one ASResatver traf@Ec from another so that the original
ASP can be tan out of serviceThe sequence o¥ents is as follas:

(1) Datafor LS1 in AS1 is load-shared between SG1 and ASP1 and ASP3.

(2) ASP4(spare) actiates for LS1 in AS1 and reaes and acknavledgement. Datfor LS1 in AS1 is nw
being load-shared between SG1 and ASP1, ASP3 and ASP4.

(3) ASPldeactvates for LS1 in AS1 and reses and acknavledgement bt no notiCEcation.
(4) Dataor LS1 in AS1 is nev load-shared between SG1 and ASP3 and ASP4.
(5) ASPl1can nav be taken davn and out of service.
5.4. TUA with Broadcast AS and Load Selection based on DID
This example is for an T [ TUA] conCEguration with the Application Sen{AS1) contEgured with aal-
(Ec Modeype of BroadcastThe Application Sermr (AS1) has associated with it (RK1) that consists of Destina-

tion Point Code and Subsystem Number that corresponds to the AS1 (HLR1) point codeTti1dad Selec-
tions (LS1 and LS2) correspond toateets of Dialogue Ids which correspond t@eand odd Dialogue Ids.
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5.4.1. Actvation

SG1  SG2 ASP1 ASP2 ASP3 ASP4 AS1
: ASPAC(LS1/RC1) : : : :
ASPAC ACK(LS1/RC1)

NTFY(AS_Act)(LS1/RC1)

e

Yvl.

DATA (Corrld)

sy i

T
Y
A

ASPAC (LS2/RC1) : :
ASPAC ACK(LS2/RC1) : o
NTFY(AS Act)(LS1,LS2/RC1)
NTEY(AS Act)(LS1LS2/RC1)

N

X

DATA(Corrld) : i (Ls2)

'}

YL

ASPAC(LS1/RC1)
ASPAC ACK(LS1/RC1)
NTFY(AS Act)(LS1,LS2/RC1)

i1 DATA(Corrld) sy

[
.
A

P : ASPIA(LS1,LS2/RC1)
: ASPIA ACK(LS1,LS2/RC1)
NTFY(AS Act)(LS1,LS2/RC1)

Figure 11. TUA Example - Activation

Figure 11 illustrates actiation of the ASPs for Load Selections within the Broadcast ApplicationeBerv

The sequence ovents is as follws:

(1)

(2)

(3)

(4)

(5)

B. Bidulock

ASP1sends anrASFAC message to SG1 identifying Load Selection LS1 within Application e8erv
AS1/RC1 and recees an acknovledgement and a notiCEcatiddata is transferred between the SG and
ASP1 for Load Selection LS1 within ASTIhe initial Data Messages for LS1 within AS1 are tagged
with aCorrelation Id

ASP2 sends anrASFAC message to SG1 identifying Load Selection LS2 within Application e8erv
AS1/RC1 and receés an acknonvledgement and a notiCEcatioASP1 also recees rotiEcation that
AS1/RC1 is actie for LS2. Data is transferred between the SG and ASP2 for Load Selection LS2 within
AS1. Theinitial Data Messages for LS2 within AS1 are tagged wi@oeelation Id

ASP3sends anrASFAC message to SG1 identifying Load Selection LS1 within Application e8erv
AS1/RC1 and receés an acknowledgement and a notiCEcatiddata is broadcast the SG and ASP1 and
ASP3 for Load Selection LS1 within ASTIhe initial Data Messages for LS1 within AS1 are tagged
with aCorrelation Id

ASP4sends amASPIA message to SG1 identifying Load Selection LS1 and LS2 within Application
Sener AS1/RC1 and reoass an acknavledgement and a notiCEcation.

Thesame gchange is repeated for SG2.
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5.4.2. Rilure o ASP1 and ASP2

SG1 SG2 ASP1 ASP2 ASP3 ASP4 AS1
i1 paTA . e L (SD
‘- DATA — : i o
P DATA o I (-7)

. — i = COMM LOST_ _ _ _ _ __ _____

X

NTFY(ASP Fail)(ASP1)
NTFY(ASP Fail)(ASP1) :
NTFY(ASP Fail)(ASP1) : : :

DATA : P S (F=1 )
DATA : :

g
il
Laga

KT
Y Y o X

COMM LOST

NTFEY(ASP Fail)(ASP2)
NTFY(ASP Fail)(ASP2) : :
NTFY(AS_Pending)(LS2/RC1) ; : : -
NTFY(AS_Pending)(LS2/RC1) :

I

.Y

ASPAC(LS2/RC1)
ASPAC ACK(LS2/RC1)

NTFEY(AS_Active)(LS2/RC1) : :
NTFEY(AS_Active)(LS2/RC1) : : -

Y

|

P

DATA DS

Figure 12. TUA Example - Failure of ASP1

Figure 12 illustrates thedilure of ASP1 follaved by the dilure of ASP2.The sequence ofvents is as fol-
lows:

(1) Datafor LS1 within AS1 is broadcast to ASP1 and ASEfta for LS2 within AS1 isxehanged with
ASP2.

(2) Communicatioris lost between SG1 and ASPASP2, ASP3, and ASP4 are notiCEed of dlilaré of
ASP1. Datdor LS1 in AS1 is directed ward ASP3 only Data for LS2 in AS1 is unfdcted.

(3) Communications lost between SG1 and ASPASP3 and ASP4 are notiCEed of thitufe of ASP1 as
well of the AS1 state change AS-PENDING. Data for LS2 is queued at the SG.

(4) ASP4(spare) responds to t#e-PENDING notiCEcation and aedtes for LS2 in AS1/RC1ASP3 and

ASP4 receie an AS-ACTIVE notiCEcation. Datiar LS2 in AS1 is nw exchanged with ASP4Initial
DATA messages for LS2 in AS1 are tagged witbaarelation Id

B. Bidulock Version 0.5 Page 28



Inter net Draft UA LOADSEL February 3, 2007

5.4.3. Sparing

SG1  SG2 ASP1 ASP2 ASP3 ASP4 AS1

DATA ol : : : (LS1)
DATA : : -

e
B A

..
i

ASPAC(LS1/RC1)
ASPAC ACK(LS1/RC1)

e

DATA i : : : (LS1)
DATA i :
DATA

Y.l
|

AA A
A
Yy

ASPIA(LS1/RC1)
ASPIA ACK(LS1/RC1)

DATA : P i sy
DATA : P

e
A

Figure 13. TUA Example - Sparing

Figure 13 illustrates a sparing situation where one ASResatver traf@Ec from another so that the original
ASP can be tan out of serviceThe sequence o¥ents is as follas:

(1) Datafor LS1 in AS1 is broadcast from SG1 to ASP1 and ASP3.
(2) ASP4(spare) actiates for LS1 in AS1 and reaes and acknavledgement. Datfor LS1 in AS1 is nw
being broadcast from SG1 to ASP1, ASP3 and ASRifial data for LS1 in AS1 is tagged withGorre-
lation Id.
(3) ASPldeactvates for LS1 in AS1 and reses and acknavledgement bt no notiCEcation.
(4) Dataor LS1 in AS1 is nev broadcast from SG1 to ASP3 and ASP4.
(5) ASPl1can nav be taken davn and out of service.
6. Security
LOADSELdoes not introduce gmew scurity risks or considerations that are not already inherent inAhe U
[IUA], [DUA], [V5UA], [M2UA], [M3UA], [SUA], [GR303WA], [ISUA], [TUA] Please see SIGTRAN Security
document [SIGSEC] for security considerations and recommendations that are applicable #.each U

7. IANA Considerations

LOADSELadds the follwing parameter tagalue (described in Section 3) to the Commanaketer num-
bering range of the SIGTRANAS [IUA], [DUA], [V5UA], [M2UA], [M3UA], [SUA], [GR303WA], [ISUA],
[TUA]:

Tag Value<l> PRarameter Name
0x0018 LoadSelector
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0x0019 LoadSelection

LOADSELadds the follaving value to theError Codeparameter (described in Section 3 and 4) for the SIG-
TRAN UAs [IUA], [DUA], [V5UA], [M2UA], [M3UA], [SUA], [GR303WA], [ISUA], [TUA].

29 Irvalid Load Selector <2>

LOADSELadds the follaing values to thRagistration StatugEeld of th&egistration Resulparameter for
the UAs [M2UA], [M3UA], [SUA], [ISUA], [TUA].

12  Error- U nsupported Load Selection <3>

13  Error- | nvdid Load Selection

14  Error- C annot Support Unigue Loadsharing
15  Error- U nsupported LS &ameter Field

Notes Dbr §7

<1> EDITOR'S NOTE:- ThelLoad SelectomandLoad Selectiortag values shavn throughout this
document a®x0018 ) and 0x0019 ) will be assigned by IAN within the common parameter
range of the SIGTRAN Als and may change itale in further grsions of this document.

<2> EDITOR'S NOTE:- TheError Codevalue shavn throughout this document a9) will be as-
signed by IAM\ as a \alue of the commogrror Codeparameter for SIGTRAN Bs and may
change its &lue in further ersions of this document.

<3> EDITOR'S NOTE:- The Rayistration Statusvalues shwn as12, 13, 14 and15 will be as-

signed by IAM\ as a \alue of each B-speciCERaistration Statusparameter for each SIG-
TRAN UA and may change itsalue in further ersions of this document.
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