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Abstract

This Internet-Draft describes artension parameter and procedure to the Signalling User Adaptation Proto-
cols [IUA], [M2UA], [M3UA], [SUA], [DUA], [V5UA], [GR303WA], [ISUA], [TUA], based on the Stream
Transmission Control Protocol (SCTP) [SCTP] which permits an ApplicatioreSErecesses (ASP) to indicate

its placement within a Load Group and permits an Signallingvast€SG) to distrilite trafEc wer Load
Groups under Application SeswProcess (ASP) control.

The described procedure pitdes for Owerride, Load-share and Broadcast @af mode operation within a
Load Group consisting of one or more Application 8erfProcesses (ASPs) resulting in a mixture ofE@&f
modes within an Application Sexw (AS). The parameters and procedures described here supplemési the
Load SelectiofLOADSEL] extension parameters and procedures for ismgatalistribution of trafEc vwer ASPs
and Signalling Gateay Processes (SGPs).

Contents

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

1. Introduction
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1.1. Scope

This Internet-Draft preides theLoad Distribution parameter and associated procedurexiension to the
parameters and procedures of the Signalling User Adaptation Lay&s3 [lUA], [M2UA], [M3UA], [SUA],
[DUA], [V5UA], [GR303WA], [ISUA], [TUA], and theUA Load SelectiofLOADSEL] extension, for the pur
pose of permitting Application Seaw Process controlver grouping of ASPs into Application Sesxs as part of
the procedures of thesé\yrotocols.

This Load Goupingextension is intended to be compatible witA inplementations not supporting this- e
tension.

1.2. Abbreviations

AS SApplication Server.
ASP SApplication Server Process.
IANA Sinternet Assigned Numbers Authority

I-D Sinternet-Draft
IETF Sinternet Engineering &sk Force
P Sinternet Protocol.

IPSP SIP Signalling Point.

SCCP  SSignalling Connection Control &rt.
SCTP SStream Control Tansmission Protocol.
SG SSignalling Gateway.

SGP SSignalling Gatewvay Process.
SIGTRANSIETF Signalling Transport WG

SPP SSignalling Peer Process.

SS7 SSignalling System No. 7.

SUA SSS7 SCCP-User Adaptation Layer
TCAP ST ransaction Capabilities Applicatioraf.
TUA SSS7 TCAP-User Adaptation Layer
UA SUser Adaptation Layer

WG SW orking Group

1.3. Terminology

LOADGRP supplements the terminology used in th& Hocuments [I4], [M2UA], [M3UA], [SUA],
[DUA], [V5UA], [GR303WA], [ISUA], [TUA] and theUA Load SelectiofLOADSEL] extension by adding the
following terms:

Load Distritution (LD)- a TrafGE Mode ypewhich is applicable within a Load Group.

Load Goup (LG)- a group of ASPs that share the same@afdistrilition within an Application Seer. An
ASP is permitted to belong to more than one Load Group forea §iS.

Load Selector (LS)an identiCEer that uniquely identiCEes a Load Group within an Applicati@an Sdé iden-
tiEer is only guaranteed unique within the scope of an Applicatioar @&y must be combined with a
Routing Contet or (set of)Interface IdentiEer(8) uniquely deEne a Load Group at a Signalling Gate-
way.

Signalling User Adaptation Layer A) - one or more of the Stream Controlafismission Protocol (SCTP)
[SCTP] Signalling User Adaptation Layers AU [M2UA], [M3UA], [SUA], [DUA], [V5UA],
[GR303WA], [ISUA], [TUA].

1.4. Owerview

Existing UA procedures with igerd to trafEc distribtion and ASP tr&Ec management pide a mechanism
to select the algorithm for coordinating state and digfinly trafEc wer a number of Application Seer Pro-
cesses (ASPs) serving an Application ®ervrhese gisting procedures pwide only simpliCEed distribion
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approaches which are not amenable tgdacale systems that need to adapt to dynami&¢rédading or need
live recon(Eguration for maintenance purposes.

LOADGRPextensions to the Signalling User Adaptation LayersAJlUM2UA], [M3UA], [SUA], [DUA],
[V5UA], [GR303WA], [ISUA], [TUA] permits close controlwer the grouping of Application Seev Processes
serving an Application Seev that preides the capability to group ASPs into load groups ristiag in the cur
rent scheme.

Under the gisting approach, each Application SernProcess acts independently with respect to an Applica-
tion Sener. This approach does not pide for the grouping of ASPs intoork groups, not does it primle coor
dinated control of the role of groups of ASPs serving an. A&fa esult, the gisting scheme does not scale
well in this reyard.

LOADGRPprovides for the grouping of ASPs into load groups with afE@fistribtion mode (Load Distri-
bution) within the load group that is independent of the Applicatiorer3eafEc mode.

1.4.1. ExistingTr afEc Distrilution

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

When an SGP distriltes a Signalling User Adaptation Layer messagertbthe Application Semer based
on theRouting (Link) ey, it selects an ASP that is aedi for the AS according to &raf(é Mode ypethat is as-
sociated with the ASThe TrafCE Mode Type describes three general distrilon algorithms: Osrride, Load-
share and Broadcast.

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

Traf(Ec Mode ¥pe Owerride:- When distriluting messages to an @vide Application Semr, the SGP selects
the ASP which is aate for the Application Serr. In an Override Application Serer, at most one ASP
can be actie for the AS at apgiven point in time. The actve ASP for the AS is selected.

Traf(Ec r )
Mode Type

ASP

SGP
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SGP

Application
Server

ASP

ASP

U

Figure 1 Existing TrafEc Distribtion
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Traf(Ec Mode ¥pe Load-shae:- When distriluting messages to a Load-share Application Sgettve SGP se-
lects one of the ASPs that are eetfor the Application Seer using an implementation dependent load-
sharing algorithm based on some unspeci(Eed aspect of@e dragtatic con(Eguration data.

Traf(Ec Mode ¥pe Broadcast:- When distriluting messages to a Broadcast Application &gtire SGP sends
a mpy of the message to each of the ASPs that areeaftti the Application Seer. (The ASPs them-
selves decide which, if anof the ASPs will process the message.)

In general, for the Signalling User Adaptation Layers,Titeé@E Mode Typeis a characteristic of the Appli-
cation Serer, and an Application Semer can only hee asociated with it only onérafE Mode Fpe and thus,
only one tra€Ec distribtion algorithm can be used across the ASPs that are servivenaigplication Serer.

LOADGRPenhances the tr@c distribtion algorithms of thexasting Signalling User Adaptation Layers by
introducing an additional Vel of distribution.

1.4.2. ExtendedTr afEc Distrilution

Figure 2illustrates the ended trafEc distribstion algorithms that are used across the Signalling User Adap-
tation Layers as a result of the messages and procedWw®ADGRP

LOADGRPIintroduces the concept of a Load Group.Load Group is a logical grouping of Application
Sener Processes (ASPSs) into tad groups serving an Application ®ensignalling Gatevay Processes (SGPs)
distribute trafEc Ersver Load Gioupsand then distribte trafEc within the Load Grouftach Load Group de-
scribes and is identiCEed byaad SelectofLOADSEL] within the Application Semr. The Load Selectoiden-
tiEes the tr&c «ovs that will be distribited to an associated Load Group within an Applicationegerv

When an SGP distriltes a Signalling User Adaptation Layer messagerth an Application Seer based
on theRouting (Link) Ky, it GEst selects an Load Group that isaetior the Application Semrr according a traf-
(Ec distribtion algorithm determined by thevad Distritution that is associated with the Application Ssrand
theLoad Selectoposition of the Load Group within the AS.

The Traf(é Mode Typecontinues to describe three general distidn algorithms: Oerride, Load-share and
Broadcast. Thehange in the bekiur of the SGP when selecting an ASP for@&afdistrilstion introduced by
LOADGRPIs that the SGP also tek into account the concept of a Load Group as identiCed within an AS by its

TrafEc Load ]( )
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Figure 2 Load Group TafCEc Distribtion
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Load Selectar
The ettended procedures can be summarized asafsilo

Traf(Ec Mode ype Owerride:- When distriluting messages to an @vide Application Semr, the SGP Erst
selects the Load Group that is aetifor the Application Seet. In an Override Application Serer, a
most one Load Group can be getfor the AS at angiven point in time. The actve Load Group for the
AS is selected.

Traf(Ec Mode ¥pe Load-shae:- When distriluting messages to a Load-share Application Sgettve SGP se-
lects one of thé.oad Goupsthat are actie for the Application Seer using an implementation depen-
dent load-sharing algorithm based onltbad SelectofLOADSEL] associated with the Load Group.

Traf(Ec Mode ¥pe Broadcast:- When distriluting messages to a Broadcast Application &gtlre SGP sends
a opy of the message to each of thead Goupsthat are actie for the Application Seer. (The Load
Groupsthemseles decide which, if anof the Load Goupswill process the message.)

After selecting an Load Group according to Tmefdé Mode Typefor the Application Semr, the SGP then
selects an ASP within the Load Group based or_taa Distrilkution that is associated with the Load Group.
The Load Distritution describes the same three general digtidln algorithms that are pried in theTrafGe
Mode pe:Override, Load-share and Broadca#then selecting an agd ASP within a Load Group, the proce-
dures that the SGP will folocan be summarized as fol¥s:

Load Distribution Override:- When distriluting messages within an @vide Load Group, the SGP selects
the ASP which is acte for the Load Groupln an Owrride Load Group, at most one ASP can beracti
for the Load Group at grgiven point in time. The actve ASP for the Load Group is selected.

Load Distribution Load-share:- When distriluting messages within a Load-share Load Group, the SGP se-
lects one of the ASPs that are aetior the Load Group using an implementation dependent load-sharing
algorithm based on some unspeciEed aspect of e toafstatic conEguration data.

Load Distribution Broadcast:- When distriluting messages within a Broadcast Load Group, the SGP sends a
copy of the message to each of the ASPs that areeafcti the Load Group(The ASPs themsebs de-
cide which, if ai, of the ASPs will process the message.)

The result oLOADGRPIs that tvwo levds of tralEc distribtion are pruided for, permitting more e&ible
membership of ASPs serving Application S®r; and prades the Application Seer Process with more con-
trol over the trafEc patterns for which it is ati

1.5. SampleConCEgurations

Although LOADGRPdoes not restrict eithdirafE Mode peor Load Distritution to a static assignment,
there are, forxample, six (6) combinations of staficaf(E Mode ypeandLoad Distrikution assignment under
this scheme Not all of these combinations pide for interesting or useful con@Egurations asvistio
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Table 1.Sample ConEgurations

TrafCEc Load
Mode| Mode Distri- |Description
Type bution

1 |Override |Load-shareThis mode permits a load-share group of ASPwvérige an-
other load-share group of ASPs.

2 Broadcast| This mode allas "mirrored” ASPs toerride each other

3 |Load-share Cerride |This mode allovs ASPs to werride each other within a ti@c
slot of a load-share group.

4 Broadcast| This mode permits "striping" and "mirroring" with load-shar
ing under ASP control.
5 |Broadcast| Oerride |This mode permits a joining ASP to knock another ASP|out
of a Broadcast slot for an Application Serv
6 Load-shareThis mode permits "mirroring" and "striping"” including auto-
matic load-sharing within a mirror image.

. Corventions

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

. Protocol Elements

The following subsections describe the parameters which are addgoMYGRP, their format and the mes-
sage in which theare used.

3.1. Rarameters

LOADGRPadds one ne parameter: th&oad Distrikution parameter

3.1.1. LoadDistrib ution

The Load Distrikution parameter is used in tiREQ REQ, REQ RSP, ASPAC and ASPAC ACK mes-
sages. lts used in conjunction with thEraf(é Mode Typeparameter [M2W], [M3UA], [SUA], [ISUA], [TUA]
andLoad Selectoparameter [LADSEL] to further reEne the @&t distribtion algorithm for an ASP in a Load
Group serving an Application Sexwv TheLoad Selectoparameter identiCEes the Load Group for which the ASP
iS registering, actiating or deactiating and thed_oad Distrikution parameter identiEes the @af distribtion that
is to be used within the Load Group.

ThelLoad Distrikution parameter is formatted as folle: <1>
0 1 2 3
01234567890123456789012345678901

A s
| T ag = 0x001a | L ength=8 |

| L oad Distribution |

s s

TheLoad Distritution parameter contains the folling Eelds:
Load Distribution (Eeld: n x 32-bits (unsigned integer)
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The Load Distritution has the same purpose for the Load Group thafr#f€€ Mode pehas for the Appli-
cation Serer: it identiCEes the t(&E distribtion algorithm to be used within the Load Groyalid values for
Load Distritution are as follavs:

1 Overide
2 Load-share
3 Broadcast

3.2. Messages

LOADGRP adds theload Distritution parameter as a®@PTIONAL parameter to be used in conjunction
with the commoTrafE Mode TFypein the folloving messages: <2>

REG REQ Registration Request message
ASPAC ASP Active message
ASPAC ACK  ASP Active Ack message

3.2.1. RegistrationRequest (REG REQ)

LOADGRPsupplements th&egistration Request (REG REQ)message by permitting the faling op-
tional parameters to be included in Reuting (Link) Ky[M2UA], [M3UA], [SUA], [ISUA], [TUA] parameter
or Link Key[IUA], [M2UA], [DUA], [V5UA], [GR303UA] parameter within the message:

Extension Sub-parameters
Load Distritution Optional

The Load Distrikution parameter is used in the Routing (LinkgyKio further reEne the @€t distribtion to
be receied by the rayistering ASP

The format of the resultinBouting Keyor Link Key parameter is as foles:

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

| L ocal-RK(LK)-ldentifier |

e e s e e S S S i L i i =

| T raffic Mode Type (optional) |
e e s e e S S i i e e =

| L oad Selection (optional) |
e e s e e S S i i e e =

| L oad Distribution (optional) |
e e s e e S S i i e e =

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

—~ -~ -

T

When an ASP wishes togister within a Load Group associated with an Application 8gitvincludes the
Load Selectiorparameter andload Distritution in the Routing (Link) Ky for that Application Semr in the
REG REQ message.

The Load Distribution parameter indicates the &€ distriltion method to be used within the Load Group
as identiCEed by the Load Selection.
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No other changes to tHREG REQ messageRouting Ky or Link Key parameters format are pided by
LOADGRR2>.

3.2.2. RegistrationResponse (REG RSP)

LOADGRPadds the follwing Ragistration Statusvalues to the)Ragistration StatusEeld in th®@EG RSP
message: <3>

16  Error- U nsupported/Imalid Load Distritution

3.2.3. ASPActive (ASPAC)

LOADGRPsupplements thASPAC message by permitting the foling optional parameters to be included
in the message:

Extension Parameters
Load Distritution Optional

The format of the resultingSPAC message is as folls: <4>

0 1 2 3
01234567890123456789012345678901
B e O S I e SO I I e N S
| T ag = 0x000b | L ength=8 |

T raffic Mode Type |
+

|

+

\

/ R outing Context /
\ or \

/ | nterface Identifier(s) /
\ \

+ + +

| T ag = 0x001a | L ength=8 |
+ o - - - e - - e - e oo e +

| L oad Distribution |
+ + +

| T ag = 0x001d | L ength=8 |
+ o - - - e - - e - e oo e +

\ \

/ L oad Selector(s) /
\ \

+ + +

| T ag = 0x0004 | L ength |

+ o - - - e - - e - e oo e +

\ \

/ I nfo String /

\ \

e e e St S L S S

When an ASP wishes to adie only within a Load Group associated with an Application &eivincludes
theLoad SelectoandLoad Distrikution parameters in thASPAC message.

The Load Distritution parameter indicates the &€ distriltion method to be used within the Load Group
as identiCEed by the Load Selector

No other changes to t&SPAC message format are pided byLOADGRR2>.
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3.2.4. ASPActive Ack (ASPAC ACK)

LOADGRPsupplements thASPAC ACK message by permitting the falMing optional parameters to be in-
cluded in the message:

Extension Parameters
Load Distritution Optional

The format of the resultingSPAC ACK message is as folls: <5>

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 \
/ | nterface Identifier(s) /
\ \
+ + +

| T ag = 0x001a | L ength=8 |
- - +

| L oad Distribution |
+ + +

| T ag = 0x001d | L ength=8 |
- - +

\ \
/ L oad Selector(s) /
\ \
+ + +

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

\ \
/ | nfo String /

\ \
T

When an ASP has requested\ation within a Load Group or the SG otherwise \atés the ASP within a
Load Group the SG responds withARBPAC ACK message including tHeoad Selectothat identiCEes the Load
Group and optionally includes th®ad Distrikution for the Load Group in which the ASP has beervaietd. If
the ASP included theoad Distritution parameter in thASPAC message, the SMUST include thel.oad Dis-
tribution parameter in the respon8SPAC ACK message.

The Load Distribution parameter indicates the &€ distriltion method to be used within the Load Group
as identiCEed by the Load Selector

No other changes to tie&SPAC ACK message format are pided byLOADGRR2>.

3.2.5. Error (ERR)

LOADGRPsupplements th&rr or (ERR) message by adding the folling values to the common manda-
tory Error Codeparameter in thERR message: <6>

28  Unsupportetload Distrilution
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This nev error code is interpreted as folls:

The "Invalid/Unsupported Load Distrition" error would be sent by an SGP if an ASP sends an ASR/é\cti
with an irvalid or unsupported Load Distuition. Anexample wuld be a case in which the SGP did
not support eerride within a Load Group.

No other changes to tHERR message oError Codeparameter alues are praded by LOADGRP See
Section 4 for gtension procedures associated withERR message.

Notes Dr 83

<1> EDITOR'S NOTE:- The parameter tagalues shasn asOx001la will be assigned by IAN
within the common parameter range of the SIGTRANsANd may change itale in further
versions of this document.

<2> For a detailed description of these messages, see Section 3 of the spAcifacutient
[M2UA], [M3UA], [SUA], [ISUA], [TUA].

<3> EDITOR'S NOTE:- TheRaistration Statussalue shavn as16 will be assigned by IAN as a
vaue of the WA-speciE&Raistration Statugpparameter for each SIGTRANAUJand may change
its value in further ersions of this document.

<4> EDITOR'S NOTE:- The parameter tagalues shasn asOx001la 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 parameter tagalues shavn asOx00la above will be assigned by
IANA within the common parameter range of the SIGTRAAsland may change itale in
further \ersions of this document.

<6> EDITOR'S NOTE:- TheError Codevaue shavn throughout this document a8 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.

4. Procedures

LOADGRPprovides for an additional &l of control over the trafEc distribtion patterns within an Applica-
tion Sener. LOADGRPprovides thelLoad Distrikution parameter which may be optionally included in REEG
REQ, ASPAC and ASPAC ACK messages. laddition, it supplements the ASP State Maintenance and ASP
TraftEc Maintenance procedures.

4.1. ASPState Maintenance

In addition to the SGP maintaining the state of each remote ASP in each ApplicatientBarthe ASP is
conEgured to regeitraftEc, unddrtOADGRPR the SGPMAY also maintain the state of each remote ASP in each
Load Group within an Application sexxthat the ASP is conCEgured to rexénfEc. Théoad Group state is
maintained separate from the ASP and AS states.

4.1.1. LoadGroup State

The state of the Load Group is maintained in the Signalling User Adaptation Layer on theTh€Rsate
of the Load Group changes due ASP state transitibhe.possible states of a Load Group are:

LG-DOWN: The Load Group is uwmailable. Thisstate implies that all related ASPs are in &feP-
DOWN state for this Load Grougnitially, the Load Group will be in this state.
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LG-INACTIVE: The Load Group iswailable kut no application tr&Ec is acte (.e, one or more related ASPs
are in theASP-INACTIVE state, ot none are in thASP-ACTIVE state within the Load
Group).

LG-ACTIVE: The Load Group iswvailable and application tr@c is aate. This state implies that at least
one ASP is in th&SP-ACTIVE state within the Load Group.

4.1.2. Application Server State

Where ASPs are conEgured for operation whtbéd GoupsunderLOADGRP the Application Sersr state
is interpreted as pwided in the Signalling User Adaptation Layer speciCEcations fJYJ2QM3UA], [SUA],
[ISUA], [TUA].

4.2. ASPTraf@Ec Maintenance
4.2.1. ASPUp Procedures
LOADGRPextends the ASP Up procedures to include the concept of the Load Group.

Wheneer an SGP mares an ASP to the ASP-UP state, it alsovesthe ASP to the ASP-INCTIVE state in
all Load Groups in all Application Seats for which the ASP is con@Egurddhis may hae the efect of chang-
ing the Load Group state, requiring the generatioNTFY messages as described under "'Notify Procedures™
below.

4.2.2. ASPDown Procedures
LOADGRPextends the ASP Dwn procedures to include the concept of the Load Group.

Whenerer an SGP maes an ASP to the ASP-D@WN state, it also maes the ASP to the ASP-D@N state
in all Load Groups in all Application Saxs to which the ASP belong3his may hae the efect of changing
the Load Group state, requiring the generatioNBFY messages as described under ""Notify Procedures™ be-
low.

4.2.3. ASPActive Procedures

When actvating, LOADGRPextends the W activation procedures by permitting an optiohaad Distriku-
tion parameter to be included in the ASP #&et{ASPAC) and ASP Actve Ack (ASPAC ACK) messages. The
Load Selectoparameter is used to indicate for which Load Group the concerned Applicati@n Sdrecoming
active [LOADSEL] and thd_oad Distritution parameter is used to indicate the@afmode of the Load Group.

LOADGRPsupplements the ASP Aeéi Focedures as folles:

When an ASP sends #&EPAC message to astite the ASP within an Application Sexy the ASPMAY
choose to aotete within a Load Group for the speciCEed AS by includingahd Selectoparameter in thAS-
PAC message.

When an SGP reocgis an ASPAC message with doad Selectoparameter in the message, or where the
SGP is otherwise con(Egured tovatgithe ASP in a con(Egured Load Group, when the S@& the ASP to
the ASP-ACTIVE state for the AS, it also mes the ASP to the ASP-BTIVE state for the Load Group identi-
(Eed by theoad Selectoparameter In dther case, if the astition is successful, the SGP includes tload Se-
lector parameter in thASPAC ACK message.
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If the Load Selectoin the ASPAC message is walid, the SGP responds witBRR("Invalid Load Selector").
If the Load Selectoparameter is not present in tAEPAC message and the SGP is conEgured to require one, or
the Load Selectoparameter is notalid or not conCEgured for the Application 8erthe SGP responds with
ERR("Missing Farameter"). Ifthe Load Selectoparameter contains anvatid or unsupported.oad Distritu-
tion value, or theLoad Distrikution parameter is missingubthe SGP cannot determine the distiibn applica-
ble to the Load Group without one, the SGP respondsBERIR("Unsupported Load Distriltion").

There are three modes of Application SertrafEc handling in the SGP at the Application &elevel and
three modes of AS tr@c handling at the Load Groupele Override, Load-share and Broadca¥t/hen in-
cluded, theTraf(E Mode Typeparameter in thASPAC message indicates the &€ handling mode to be used in
a particular Application Semr between Load Group&Vhen included, theoad Distrikution parameter indicates
the trafEc handling mode to be used between ASPs within the Load Group indicateddadtBelectoparam-
eter

In the case of an @vride mode AS, reception of an ASP Aetimessage at an SGP may vaca Load
Group to the LG-ETIVE state. When an LG mees o the LG-ACTIVE state in an Carride mode AS, this
causes the (re)direction of all t@&€ for the AS to the aatiLoad Group.Distribution of trafEc within the Load
Group is determine on the basis of the Load Distidim mode of the Load GroupAny previously actve Load
Group is nav considered to be in state LGANCTIVE and SHOULD no longer recee traftEc from the SGP
within the AS. The SGP theMUST send a Notify messag€eTFY ("Alternate ASP Actie") and include the
Load Selectoparameter in the Notify message indicating the Load Group that has becorae acti

In the case of a Load-share mode AS, the reception of an ASR Awissage at an SGP thatve® a Load
Group to the LG-ETIVE state causes the direction of speciCE@Erafvs associated with tHeoad Selectoto
the Load Group.The assignment of tr&@c «avs toLoad Selectowaues is implementation dependenif bould
be based on speciCEc information in the protocol data message.

In the case of a Broadcast mode AS, reception of an ASReAttissage at an SGP that results irvimg a
Load Group to the LG-BTIVE state within the AS causes the direction of&afto the mdy active Load
Group in addition to all the other LGs that are currentlyadtr the AS. The algorithm at the SGP for broad-
casting trafEc within an AS to all the a&iASPs is a simple broadcast algorithm, whesgyemessage is sent to
each of the aate Load Groups.

4.2.4. ASPinactive Procedures

When deactiating, LOADGRPextends the 8 activation procedures by permitting an optiohalad Selec-
tor parameter to be included in the ASP InaetfASPIA) and ASP Inactie Ack (ASPIA ACK) message. The
Load Selectoparameter is used to indicate for which Load Group the concerned Applicati@n Sdrecoming
inactive.

LOADGRPsupplements the ASP Aeéi rocedures of the Ak as follavs:

When an ASP wishes to withdvdrom a speciEc Load Group within an Application &gtive ASP sends
an ASP Inactie nessage to the SGP with.aad Selectoparameter included in the messagethe case where
the ASP does not include thead Selectoparameter in the ASP Inaati message, the SGP must kneia con-
(Eguration data which Load Groups the ASP is a menilpgam recering an ASP Inactie message with in-
cluded or impliedLoad Selectarthe SGP mees the ASP to the ASP-INCTIVE state in each of the Load
Groups indicated.

4.2.5. NotifyProcedures

When the SGP or IPSP notiEes itspgger with aNTFY messages which concerns an ABRIUST in-
clude the Load Group (ifvailable) along with theASP IdentiCEén the messageThe NTFY messages to which
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this applies are:
NTFY("AS-ACTIVE"), NTFY("AS-PENDING"), NTFY("AS-INACTIVE") -

When the SGP or IPSP notiCEes thevaetid inactve ASPs in an AS that it has detected the transition of the
Application Serer to the AS-L£TIVE, AS-PENDING or AS-IMCTIVE state, or that it has detected the tran-
sition of a Load Group to the LG@YIVE state for the AS, iIMUSTinclude theLoad Selectarif available,
indicating the Load Group which has changed state along witASReldentiEeif any, in the NTFY mes-
sage.

When theRouting Contet (Interface IdentiGEgessociated with the Application Setvcannot be implied at
the ASP from static conCEguration dataRbating Contet (Interface ldenti®@eMUST also be placed in the
NTFY message.

NTFY("ASP Railure") -

When the SGP or IPSP notitEes the@etid inactve ASPs in an AS that it has detected #itufe of an ASP
or the filure of an association to an ASP (i.e. SCTP Communication Lost Indicatidf)ST include the
Load Selectofif available) with theASP IdentiCEén the message.

When theRouting Contet (Interface ldenti®Egeessociated with the Application Seng cannot be implied at
the ASP from static conCEguration dataRbating Contet (Interface ldenti®@eMUST also be placed in the
NTFY ("ASP Failure") message.

The notifying SGP or IPSRIAY also place théoad Selectoparameter into thBITFY ("ASP FRailure") mes-
sage to indicate the t@&c which as applicable to the load selection at the time ofatieré.

The purpose of this procedure is to inform thevacthd inactve ASPs, not only of the ASRiifure, lut of the
identity of the ASP and the load selection for which #ikedl ASP vas responsible.

NTFY("Alternate ASP Actre in AS") -

When the SGP or IPSP notiEes theipusly actve ASP in a gerride AS that an alternate ASP has become
active, it MUST include theLoad Selectomdicating the Load Group, if gnwith the ASP IdentiEgif avail-
able, in theNTFY message.

The purpose of this procedure is to inform thevimesly actve ASP not only of the that another ASP has
taken over the trafEc for which the notiCEed AS&swreiously responsible,ui to also indicate the identify of
the overriding ASP and the load selection thasaverridden.

When an ASP becomes ASPANTIVE for a Load Group or Application Sexwfor the Erst time, the SGP
MAY sendNTFY messages indicating the state of the Applicatione&Sexnd the Load Groups in the application
sener to the nely inactive ASP Application Serer state is notiCEed by sending the appropdi@fey message
without aLoad Selectoparameter present in the messagead Group state is notiCed by sending the appropri-
ateNTFY message with boad Selectoparameter indicating the Load Group in the message.

4.3. Registration

UAs permit Application Serer Processes togister for theRouting Contet (Interface IdentiCEpassociated
with a Routing ky (Link Key). LOADGRP extends the mgistration procedure to also permit the Application
Sener Process to gister a)Load Distrikution against aLoad Selectoidentifying a Load Group in addition to
theRouting Contet (Interface 1.
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This is performed byxtending the rgistration procedure dfoad SelectiofLOADSEL] by adding the.oad
Distribution parameter to thREG REQmessage during géstration. TheLoad Distrikution parameter is analo-
gous to thélraf@e Mode ypeparameter

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

"Error - Unsupported/Irvalid Load Distrilution"

This errorMUST be sent in afRegistration Response (REG RSPnessage whemer the SG determines
that theLoad Distrikution associated with a Load Group iwaid, is not supported by the SG, or is required
to determine the Load Distrition algorithm of the Load Groupbis missing from th&oad Selectioin the
REG REQ message.

4.4. Interworking Procedures
5. Examples

Figure 3illustrates the xample con@&guration that is used for all ttearples 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 xaengle con-
(Eguration.

f ™o Load Selectors (LS1 and LS2) are associated with the ApplicatioarS€&he trafEc that corresponds to
each Load Selectors and the Load Disttitn within each Load Selector is féifent in each»ample.

)
e ——
ASP1
L _J Fm————-
0 L -5 ) e .
B/D-Links STP1 SG1 (-] ‘: X SCTP_ . : :
D! Associations LoLs1
- \ :
|l Lo e
1 TTTTTT] Ase2
[ : :-
[
C-Links N |l As1
!
[ - .: A
! | b __] AsP3 || .
, I r
-~ - =d
! 4 ioLs2
T~ : :
STP2 SG2 L b ————— Jd
R
____________ ASP4
~——

Figure 3 Example ConEguration

5.1.1. Initialization

Figure 4illustrates the common initialization procedure use for all of daenples. EaciASP establishes an
SCTP Association with SG1 and sends and ASP Up message to whichvésendi ASP Up responseThe
ASPs are not statically con(Egured toesgueciCEc AS or LS within the AS, so no Notify messages areagcei
The same sequence of messages are atbareged with SG2.

B. Bidulock Version 0.5 Page 14



Inter net Draft UA LOADGRP February 3, 2007

SG1  SG2 ASP1 ASP2 ASP3 ASP4 AS1

: Establish Association
ASPUP
ASPUP ACK o

{

)

Establish Association
ASPUP H
ASPUP ACK : -

N B

Establish Association : : _
ASPUP : :
ASPUP ACK : : -

T

Establish Association : : : -
ASPUP : : :
ASPUP ACK N N : o

AT

(Same message exchange for SG2)

Figure 4 Example - Initialization

5.2. M3UA with Override LG, Load-share AS, based on CIC

This example is for an M3W [M3UA] conCEguration with the Application Ser(AS1) conEgured with a
TraftEc Mode yipe of Load-shareThe Application Sermr (AS1) has associated with it a RoutingyKRK1)
that consists of a Destination Point Code that corresponds to the AS1 (MGC1) point code (PC1), an Originatir
Point Code that corresponds to a remote MGC2 point code (PC2), and tlaeStor ISUP (S1=5).The Load
Selectors (LS1 and LS2) correspond to tsgts of CIC walues which correspond to awdifferent trunk groups
between MGC1 and MGC2 (TG1 and TG2).
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5.2.1. Actvation

SG1  SG2 ASP1 ASP2 ASP3 ASP4 AS1

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

@

g

DATA(LS1)

AT

ASPAC (LS2/RC1)
ASPAC ACK (LS2/RC1)
NTEY (AS Act)(LS2/RC1)
NTEY (AS Act)(LS2/RC1)

@

e

B 1 O I

Y.

DATA(LS1)
DATA(LS2)

Y.
A

T
Y
A

ASPAC (LS2/RC1)
ASPAC ACK (LS2/RC1)
NTEY (Alt ASP)(LS2/RC1/ASP3)

(©)

&

|

DATA(LS1)
DATA(LS2)

NY o

T
A

ASPIA (L S2/RC1)
ASPIA ACK (LS2/RC1)

N

Q)

DATA(LS1)
DATA(LS?2)

[}
0 B S

e
A

(Same message exchange for SG2)

Figure 5 M3UA Example - Activation

Figure 5illustrates actiation of the ASPs for Load-share Load Distrion within the Oerride Application
Sener. The sequence of/ents is as follws:

(1) ASPlsends an ASP Astt message to SG1 identifyinigopad Selectol.S1 within Application Sersr
AS1/RC1, optionally including &oad Distritution indicating "'Load-share,™ and reaes an acknawl-
edgement and a notiCEcatidata is transferred between the SG and ASP1 for Load Group LS1 within
ASL1.

(2) ASP2sends an ASP Astt message to SG1 identifyinigpad Selectol.S2 within Application Sersr
AS1/RC1 and receés an acknovledgement and notiCEcatiohSP1 also recees notiEcation that LS2 is
active for AS1/RC1. Data is transferred between the SG and ASP2 for AS1/RC1 load-shared on CIC be-
tween LS1/ASP1 and LS2/ASP2.

(3) ASP3sends an ASP Astt message to SG1 identifyinigpad Selectol.S2 within Application Sersr
AS1/RC1 and recees an acknavledgement. BecaudeS2 is an Oerride Load Group, ASP2 gets a noti-
(Ecation that ASP3 iswmdhe actve ASP for LS2/AS1/RC1.Data is transfer to ASP3 for LS2 and re-
mains transferred to ASP1 for LS1.

(4) ASP2sends an ASP Inagé message to SG1 identifyingpad Selectot.S1 within Application Sersr

AS1/RC1 and recees an acknonvledgement. Becaug€SP2 is not actie in LS2, and LS2 is an @vride
Load Group, SG1 continues to load-share between LS1 to ASP1 and LS2 to ASP3.
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5.2.2. Rilure d ASP1

SG1  SG2 ASP1 ASP2 ASP3 ASP4 AS1
Q) e : DATA(LS1) i : : : _
‘- DATA(LS2) R : o
() iege— e~ SOMMLOST_ _ _ _ ________ :
: : NTFY(ASP Fail)(ASP1) : - : :
NTEY(ASP Fail)(ASP1) A S

NTFY(ASP Fail)(ASP1)

NTFY(AS Pending)(LS1/RC1)
NTFY(AS Pending)(LS1/RC1)
NTFY(AS Pending)(LS1/RC1)

X

Yo

ASPAC(LS1/RC1)

ASPAC ACK(LS1/RC1)
NTFY(AS_Active)(LST/RC1)
NTFY(AS_Active)(LST/RC1)
NTFY(AS_Active)(LST/RC1)

®

Y.l

Yo

U S

DATA(LS1)
DATA(LS2)

Q)

SR
A

Figure 6. M3UA Example - Failure of ASP1

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

(1) Datafor LS1 within AS1 is gchanged between SG1 and ASHata for LS2 within AS1 is»@hanged
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. Datdor LS2 in AS1 continues to bexehanged with ASP2.
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5.2.3. Sparing

SG1  SG2 ASP1 ASP2 ASP3 ASP4 AS1

DATA(LS1) ~
DATA(LS1) i

g

@

TE
. B

ASPAC (LS1/RC1)
ASPAC ACK(LS1/RC1) N
NTEY(Alt ASP)(ASP4) -

o

@

DATA(LS1)
DATA(LS1)

®

XY
A A
vy

KT

@ . ASPDN
.~ ASPDN ACK

"k

Figure 7. M3UA Example - Sparing

Figure 7illustrates a sparing situation where one ASRsaler trafCEc from another so that the original ASP
can be ta&n out of serviceThe sequence ovents is as follws:

(1) Datafor LS1 in AS1 is gchange between SG1 and ASP1.

(2) ASP4(spare) actiates for LS1 in AS1 and reses an acknowvledgement. ASPas eerridden ASP1
and a notiEcation is sent to ASP1 that indicates that ASP# thebAlternate ASP Actie for AS".

(3) Datafor LS1 in AS1 is nw being exchanged between SG1 and ASP4.
(4) ASP1can nev be taken davn and out of service.
5.3. SWA with Load-share LG, Load-share AS based on GT
This example is for an SA [SUA] conCEguration with the Application Sen{AS1) conEgured with saKEc
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 codeT{i1dad Selec-
tors (LS1 and LS2) correspond toateets of Global Tles which correspond to Mobile and GSTN numbering.
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5.3.1. Actwvation

SG1  SG2 ASP1 ASP2 ASP3 ASP4 AS1

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

@

g

Yyil.

DATA(LS1)

4
[}
Y

T

©?) ‘et ASPAC (LS2/IRC1)

. ASPAC ACK (LS2/RC1)
NTEY (AS Act)(LS2/RC1)
NTEY (AS Act)(LS2/RC1)

I

B

DATA(LS2)

LY
A
Y

ASPIA (L S1/RC1)
ASPIA ACK (LS1/RC1)

o

®

DATA(LS1)
DATA(LS1)

|

g
0 1
A

ASPIA (LS1, LS2/RC1)
ASPIA ACK (LS1, LS2/RC1)

Q)

K

5) (Same message exchange for SG2)

Figure 8 SUA Example - Activation

Figure 8illustrates actiation of the ASPs for Load Selectors within the Load-share Applicatiore6€efie

sequence ofvents is as follas:

(1)

(2)

(3)

(4)

(5)

ASP1sends an ASP Astt message to SG1 identifying Load Selector LS1 within Application e8erv
AS1/RC1 and recees an acknovledgement and a notiCEcatiddata is transferred between the SG and
ASP1 for Load Selector LS1 within AS1.

ASP2sends an ASP Astt message to SG1 identifying Load Selector LS2 within Application e8erv
AS1/RC1 and receés an acknonvledgement and a notiCEcatioASP1 also recees notiEcation that
AS1/RC1 is actie for LS2. Data is transferred between the SG and ASP2 for Load Selector LS2 within
ASL1.

ASP3sends an ASP Astt message to SG1 identifying Load Selector LS1 within Applicatione8erv
AS1/RC1 and recees an acknovledgement. Datés load-shared between the SG and ASP1 and ASP3
for Load Selector LS1 within AS1.

ASP4sends an ASP Inagd message to SG1 identifying Load Selector LS1 and LS2 within Application
Sener AS1/RC1 and reocas an acknovledgement.

Thesame gchange is repeated for SG2.
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5.3.2. Riilure o ASP1 and ASP2

SG

g

SG2 ASP1 ASP2 ASP3 ASP4 AS1

(1) DATA(LS1)

il
i

DATA(LS1)
DATA(LS2)

Y
A

yyv.

SN
Y.l
|

@ i—-—i--COMMLOST _ _ _ __ ______
: NTEY(ASP Fail)(ASP1) :
NTEY(ASP Fail)(ASP1)

NTFY(ASP Fail)(ASP1)

i S

DATA(LS1) : :
DATA(LS2) : -

Yoo
[}

T

@ : COMM LOST

:  NTFY(ASP Fail)(ASP2)
NTFY(ASP Fail)(ASP2)
NTFY(AS_Pending)(LS2/RC1)
NTFY(AS_Pending)(LS2/RC1)

X

B

ASPAC(LS2/RC1)

ASPAC ACK(L S2/RC1)
NTEY(AS Active)(LS2/RC1)
NTFY(AS_Active)(LS2/RC1)

4)

I A%

V.

A

DATA(LS1)
DATA(LS2)

Y.
A

T

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&a for LS2 within AS1 is trans-
ferred to ASP2.

(2) Communicatioris lost between SG1 and ASPASP2, ASP3, and ASP4 are notiEed of dilaré of
ASP1. Datdor LS1 in AS1 is nw transferred to ASP3 onlyData for LS2 in AS1 is ungdcted and is
still transferred to ASP2.

(3) Communicatioris lost between SG1 and ASPASP3 and ASP4 are notiCEed of thiufe of ASP2 as
well of the AS1 state change AS-PENDING for LS2. Data for LS2 is queued at the SG.

(4) ASP4(spare) responds to t#e&-PENDING notiCEcation and aadtes for LS2 in AS1/RC1ASP3 and
ASP4 receie an AS-ACTIVE notiCEcation for LS2Data for LS2 in AS1 is ne transferred to ASP4.
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5.3.3. Sparing
SG1 SG2 ASP1 ASP2 ASP3 ASP4 AS1
(1) ‘e i  DATA(LSI) i : : o
‘i : DATA(LS1) i : - : i
@ ASPAC(LS1/RC1) :

e

ASPAC ACK(LS1/RC1)

DATA(LS1)
DATA(LS1)
DATA(LS1)

Yy ...

NI
A

Y.l

|

ASPIA (LS1/RC1)

(3)
ASPIA ACK(LS1/RC1)

T

DATA(LS1)
DATA(LS1)

NI
A

[}
U B

®) | . ASPDN
T ASPDN ACK

e

Figure 10. SUA Example - Sparing

Figure 10 illustrates a sparing situation where one ASResatver trafEc from another so that the original
ASP can be tan out of serviceThe sequence oents is as follas:

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

(2) ASPA4(spare) actiates for LS1 in AS1 and resss and acknwvledgement. Datéor LS1 in AS1 is nw
load-shared by SG1 between ASP1, ASP3 and ASP4.

(3) ASPldeactvates for LS1 in AS1 and reses and acknavledgement.
(4) Datafor LS1 in AS1 is nw load-shared by SG1 between ASP3 and ASP4.
(5) ASPlcan nev be taken davn and out of service.
5.4. TUA with Broadcast LG, Load-shae AS based on DID
This example is for an TW [TUA] conEguration with the Application Sen{AS1) contEgured with aaf-
(Ec Modeype of BroadcastThe Application Semr (AS1) has associated with it (RK1) that consists of Destina-

tion Point Code and Subsystem Number that corresponds to the AS1 (HLR1) point codeT{i1dad Selec-
tors (LS1 and LS2) correspond toatwets of Dialogue Ids which correspond teeand odd Dialogue Ids.
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5.4.1. Actvation

SG1  SG2 ASPL ASP2 ASP3 ASP4 AS1
i ASPAC(LSL/RC1) : : :

ASPAC ACK(LSL/RCL)

NTEY(AS Ach(LSURCL)

@

g

DATA(LS1)(Corrld)
DATA(LS1)

}l [}
vy

LYYl

T

%) ASPAC (LS2/RC1)

e

ASPAC ACK(LS2/RC1) : g
: NTEY(AS Act)(LS1,LS2/RC1) _
: NTFY(AS_Act)(LS1,LS2/RC1) T o
i DATA(LS2)(Corrid) : i
T DATA(LS?2) : i
Q) - ASPAC(LS1/RC1) :

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

DATA(LS1)(Corrld)
DATA(LS1)

kT

(Y )
00 5 USSR

ASPIA(LS2/RC1)
ASPIA ACK(LS2/RC1)

4)

TR

5) (Same message exchange for SG2)

Figure 11. TUA Example - Activation

Figure 11 illustrates actiation of the ASPs for Load Selectors within the Broadcast ApplicatioreEefhe

sequence ofwents is as follas:

(1)

(2)

(3)

(4)

(5)

ASP1sends an ASP Astt message to SG1 identifying Load Selector LS1 within Application e8erv

AS1/RC1 and recees an acknovledgement and a notiCEcatiddata is transferred between the SG and
ASP1 for Load Selector LS1 within ASThe initial Data Messages for LS1 within AS1 are tagged with
aCorrelation Id

ASP2sends an ASP Astt message to SG1 identifying Load Selector LS2 within Application e8erv
AS1/RC1 and receés an acknovledgement and a notiCEcatioASP1 also recees notiEcation that
AS1/RC1 is actie for LS2. Data is transferred between the SG and ASP2 for Load Selector LS2 within
AS1. Theinitial Data Messages for LS2 within AS1 are tagged wi@oeelation Id

ASP3sends an ASP Astt message to SG1 identifying Load Selector LS1 within Application eé8erv
AS1/RC1 and receés an acknovledgement. Dats broadcast the SG and ASP1 and ASP3 for Load Se-
lector LS1 within AS1.The initial Data Messages for LS2 within AS1 are tagged wiloraelation Id

ASP4sends an ASP Inagtd message to SG1 identifying Load Selector LS1 and LS2 within Application
Sener AS1/RC1 and recas an acknovledgement.

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

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

N S

SG1  SG2 ASPL ASP2 ASP3 ASP4 AS1
(1) ‘e .  DATALSD) N _
L DATA(LS2) R -
(2) o —im_COMMLOST ___________

DATA(LS1)
DATA(LS2)

A
[}

T

@ i _ CommLosT

:” 7 NTFY(ASP Fail)(ASP?)
NTFY(ASP Fail)(ASP2)
NTFY(AS_Pending)(LS2/RC1)
NTFY(AS_Pending)(LS2/RCL)

Yo

Y.

.

DATA(LS1)

Y.
[}
Y

1 50 SO

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

NTFEY(AS_Active)(LS2/RC1)
NTFEY(AS_Active)(LS2/RC1)

L

4

Y.

DATA(LS2)(Corrld)
DATA(LS?)
DATA(LS1)

..V.l{.....‘!...

T
Al

|

®) . i ASPDN
T ASPDNACK

"k

Figure 12. TUA Example - Railure 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 ASP&ta for LS2 within AS1 is sent to 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.

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

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

ASP4 receie an AS-ACTIVE notiCEcation. Datr LS2 in AS1 is ne exchanged with ASP4lInitial
DATA messages for LS2 in AS1 are tagged witbaarelation Id
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5.4.3. Sparing
SG1  SG2 ASPL ASP2 ASP3 ASP4 AS1
1) ‘e _ DATA(LSI) R S _
: ASPAC(LS1/RCL : :
(2) - ( ) :

ASPAC ACK(LS1/RC1)

DATA(LS1)(Corrld)

AT

Y
[}
Y

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

(3) -

P
L

DATA(LS1)

Y
[}
[}
Y

@) -

ASPDN
ASPDN ACK

6 =

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 reces and acknavledgement.
(4) Datafor LS1 in AS1 is nwr broadcast from SG1 to ASP3 and ASPA4.
(5) ASPl1can nav be taken davn and out of service.
6. Security
LOADGRPdoes not introduce gmew scurity risks or considerations that are not already inherent in the
UA [IUA], [M2UA], [M3UA], [SUA], [DUA], [V5UA], [GR303WA], [ISUA], [TUA] Please see SIGTRAN Se-
curity document [SIGSEC] for security considerations and recommendations that are applicable fa each U

7. IANA Considerations

LOADGRPadds the following parameter tagalue (described in Section 3) to the Commarnaketer num-
bering space for theAs [IUA], [M2UA], [M3UA], [SUA], [DUA], [V5UA], [GR303UA], [ISUA], [TUA].

Tag Value  Parameter Name
0x001a Loadistribution <1>
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LOADGRPadds the follwing value to theError Codeparameter of the As.
28  Unsupportetload Distrilution <2>
LOADGRPadds the follwing value to theRagistration StatugEeld of th®eagistration Resulparameter for
the UAs [M2UA], [M3UA], [SUA], [ISUA], [TUA].

16  Error- | nvdid/Unsupported Load Distriltion <3>

Notes Dbr §7

<1> EDITOR'S NOTE:- The Load Distrikution parameter tagalue shan throughout this docu-
ment asOx001la will be assigned by IAN within the common parameter range of the SIG-
TRAN UAs and may change itale in further grsions of this document.

<2> EDITOR'S NOTE:- TheError Codevalue shavn as28 abore will be assigned by IAN as a
value of the commotrror Codeparameter for SIGTRAN Als and may change itale in fur
ther ersions of this document.

<3> EDITOR'S NOTE:- The Raistration Statusvalue shevn as16 above will be assigned by

IANA as a\alue of each B-speciCERaistration Statugparameter for each SIGTRANALANd
may change itsalue in further ersions of this document.
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