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1. Scope (Informative)

The Architecture Document (AD) illustrates the Melsearch Framework Enabler from an architectugedgective. This
document contains the architecture diagram asasgdilinctional components and interfaces definitidiosfurther
demonstrate the architecture of the MSrchFrameEodbler, several flows are included in Appendix B.

This document does not contain any detailed dedmivf the components or the parameters of inteda€hese definitions
are included in the TS document

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
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3. Terminology and Conventions

3.1 Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHAL", “SHALL NOT”, “SHOULD”, “SHOULD NOT",
“RECOMMENDED?”, “MAY”, and “OPTIONAL" in this documet are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” antrdbiuction”, are normative, unless they are exgijiéghdicated to be
informative.

3.2 Definitions

User Interest Model User Interest Model is created using User relatéatiation e.g Search History, user profile. Ttaa ¢
facilitate to know what Search Domain user is nioterested in. Further, it may also help to undergdt
user preference inside that particular Search Doemai

M eta-Index Meta-index is the information used to describedtvetent which a MSF-Source can provide. This
information may be used for Search Engine selection

Per sonalization Score Personalization Score is the similarity betweenrWskated information and the result documents. It
shows how well the result documents suits useefepence.

Search History In the context of MSrchFramework Enabler, Searcétddy is the collection of search request, Feedback
and Interaction from the user.

Feedback See definition in [OMA-MSrchFramework-RD]

Interaction See definition in [OMA-MSrchFramework-RD]

Answer History Answer History is collection for question asked &meir respective answers provided. This collectian

be queried if user wishes to get answers from éjr@aovided answers in the past.

Interface Template The information needed (e.g. format, parameters)ap the search request and result response icgerfa
supported by the MSF with that of supported by ExdeSource.

3.3 Abbreviations

OMA Open Mobile Alliance

MSAS Mobile Search Application Server
MSS Mobile Search Server

SE Search Engine

Q&A Question and Answer

M SF Mobile Search Framework

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.
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4. Introduction (Informative)

To tackle the limitations of the current mobile isdeservices, the Mobile Search Framework Enablexpected to enable a
kind of mobile search service which can (not limite):

. Integrate various SE’s capabilities to be comprshen

. Personalize search result according to User relafedmnation.

. Provide targeted advertisements and recommendelistes

=  Accept multimedia as a search input

. Provide Subscribe-Push Management

. Provide Q&A functionality.

This document defines the architecture of MobilarSle Framework Enabler based on the requiremeirtetein [OMA-
MSrchFramework-RD]. The main component identifiedthis enabler are Mobile Search Server (MSS), iMdBearch
Application Server (MSAS), MSF-Client and MSF-Saeirc

The following figure shows various interacting &es involved in this enabler. The figure also dépthe possible
deployment example for this enabler.
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Figure 1: M SrchFramework Enabler deployment example

The diagram in Figure 2 shows the Mobile Searchber entities interacting with other external gesi using the
components and interfaces view

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
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M SF-Client
A
MSF-1 MSF-6 MSF-4 MSF-5
A 4
MSF-2
MSAS > MSS
Mobile Search Application Server Mobile Search Server
y'y i
MSF-4 MSF-3 MSF-3 | MSF-7  ExtSrcIF|
Yy |l ___L_____ . i'"_"__"_' _______
MSF-Source | i External Source | ! External
L Source
'y

M anager

Figure 2: Architectural view of the M SrchFramework interacting with external entities

The shown entities and interfaces are describéueiiollowing sections.

4.1 Version 1.0

Version 1.0 of the MSrchFramework enabler architeraddresses all of the functional requiremerdisided in [OMA-
MSrchFramework-RD]

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.
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5. Architectural Model

5.1 Dependencies
. The MSF Enabler does not have any dependencyhtr @MA Enablers. However deployments of the MSrahtework
Enabler can use other OMA Enablers, such as:

» The Presence Enabler as described in [OMA-PRS-IMP$and [OMA-PRS-SIMPLE-AD].

e The Location Enabler as described in [OMA-MLS-AD].

e The Mobile Advertising Enabler as described in [ONMEOBAD]

5.2 Architectural Diagram

M SF-Client
A
MSF-1 MSF-5 l MSF-4 l MSF-3
A 4
MSF-2
MSAS MSS

A 4

Mobile Search Server

—

Mobile Search Application Serve

A
MSF-4 MSF-3 TMSF-?) I MSF-6

A

_____ i

External Source
| M anager

M SF-Sour ce

Figure 3: Architectural Diagram

5.2 Functional Components and Interfaces definition

5.2.1 Functional Components
5.2.1.1 MSAS (Mobile Search Application Server)

MSAS is the entry point to the enabler for all tleeer's requests. The main functionalities iderdifier MSAS are shown
below

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.
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MSAS exposes MSF-1; uses MSF-6 exposed by MSF-Clieth MSF-2 exposed by MSS.

52111 User related information Collection

This function collects User related informationluding user profile, Search History, user context(ocation) and user
Interest Model, which may be obtained by interagtiith other OMA enablers or internally from thisabler. Part of this
User related information is sent to the MSS togettith the search request, for example, to be fzedersonalized
SE/Experts selection and Personalized Result Ciolasialn.

5.2.1.1.2 Query Domain Mapping

This function is responsible for identifying a S#abomain(s) for a request for which no Search Darisaspecified by the
user. This function will use User related informatio select the appropriate domain for the request

5.2.1.1.3 Target Advertising

This function is responsible for inserting adventigent into the search results. Advertisementsedeeted considering user’s
preference, location and other context informatibims function may interact with OMA MobAd enablgia MobAd-2
interface, to request for advertisements.

5.2.1.1.4 Search History & Recommendation Management
This function is responsible for store, maintaid amanage the Search History.
The Search History consists of Feedback and Intieraof the user on the results received.

In particular it collects Feedback/Interaction frasers on the search results provided and usesitherder to provide
recommended result. Recommended results are poblaglapplying (one or more) recommendation algor({g) together
with User related information on the results.

5.2.1.1.5 Subscribe-Push Management
This function is responsible for managing the StibsePush functionality. It includes the managenwnt
* The request to subscribe/unsubscribe for specifarination/content

» The filtration criteria and triggering conditiormovided or updated by the user. The filtrationiecia are used to
find the appropriate results/content, whereasrilygdring conditions are used to initiate the reqji®m the MSAS
and then push the result/content.

The filtration criteria can be (non exhaustivearef keywords, Search Domains, , recommended sg$ulthis case the
user can choose to get only recommended resuttisiext (e.g. location, ...), receiver ID (will be dsi@ case the intended
receiver is not same as the one who is requestisglscribing).

The triggering conditions can be (non exhaustigagh interval (e.g. daily, week days, ...), contéotdtion, presence, e.g.
the push is triggered when the location is changed,

This function is also responsible for the managdroépolicies related to push functionalities eagsidering MSF-Client's
abilities to receive pushed content, managing vecs) authorizations e.g negotiating for receiimghed content, for
using context information.

5.2.1.2 MSS (Mobile Search Server)

MSS (Mobile Search Server) is mainly responsibteafbthe functions needed for Search Engine/Expietegration and
result personalization. The main functionalitiesritified for MSS are below

MSS exposes MSF-2, MSF-3 and MSF-5; uses MSF-4segpby MSF-Source.

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.
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5.21.2.1 Personalized SE/Experts Selection

This function is responsible for selecting appraf@iSE/Experts for a particular query. To do sopitsiders several kind of
information e.g SE expertise (Meta-Index - providlgdhe SE at the time of registration), User edanformation (e.g
Interest Model, location, Search History providgdWSAS), search request (Search Domain, keywopsvided by
MSAS).

5.2.1.2.2 Personalized Results Consolidation

This function is actually responsible for resutigre results also includes answers) personalizafiois function will
achieve personalization in either of two ways:

. It uses User related information provided by MSA8h the search request, to personalize searcltsemnd provide
consolidated list of results. While consolidatihgiiay do optimization on the results e.g removeingdncy, re-
ranking/sorting based on e.g rank provided by tBeSE importance level (may be calculated baseggponse time,
quality of content, cost etc.)

. It can transfer the User related information, wite search request, to the Search Engine (usditideray be secured
in this process). Search Engine will personalizzderesult based on User related information atutm the
personalized results to MSS. MSS consolidatesasaltrlist. While consolidating it may do some optiation on the
results e.g remove redundancy, re-ranking/sortiaged on Personalization Score provided by theSEEmportance
level (may be calculated based on response tinaditgof content, cost etc.)

5.2.1.2.3 Query Building

This function is responsible for building and fordiag request to the selected External Source(sjc(wdoesn’t
expose/support the standard search interface MSH«H function optimizes user queries in the farmhbich is
understandable by the selected External SourcE{s function may also split the user’s query fficeency. This function
may also pass User related information, with tleederequest, to the SE where the personalizagidome.

This function may apply to MSF-Source in case Se&yomain specific parameters are provided, whickenaelated
adaptation necessary.

5.2.1.2.4 MSF-Source Registration

This function is responsible for allowing MSF-Scesdo register them with the framework providingisoof the
information (e.g expertise, ) about them.

5.2.1.2.5 External Source Registration

This function is responsible for allowing Exteri@durces to be registered, using the External Sddeseager capabilities,
with the framework providing some of the informati@@.g. Interface Template, ...) about them.

5.2.1.2.6 Q&A History

This function is responsible for maintaining a thatse of already asked question and their respemtis@ers provided from
different Experts. This database can be queried$e user wants questions from Answer History.

5.2.1.2.7 MSF-Client

MSF- Client is an entity which sends a search regueMSAS using MSF-1 interface and receives redpd result from
MSF-1 interface or pushed result from MSF-6 inteefaMiSF- Client can perform search request by kegwioee text or
multimedia inputThe MSF-Client can be deployed on a user's deviée an application server

MSF-Client exposes MSF-6 and uses MSF-1 exposdd3A(S.

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
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5.2.1.2.8 Pushed Content Management

This function is responsible to manage (e.g stemder, queuing) pushed content and the related (elg discar, accept,

).
5.2.1.3 MSF-Source

MSF-Source is the information/content source forQViB provides the actual information/content to $4&éh request. The
MSF-Source can be a Search Engine or an Expert.

MSF-Source exposes MSF-4 and uses MSF-3 exposktEiy

5214 External Source Manager

This entity is responsible of the External Sousgistration management. It sends thelnterface Tatepto the MSS via
MSF-7 in order to allow the MSS to perform the QuBuilding function.

5.2.2 Interfaces
5.2.2.1 MSF-1

This interface is exposed by MSAS and can be ussednd/receive search request/response. The segforictions of this
interface includes

. Accepting search request from MSF-Client and delingsearch response. This request can be alsguase
for recommended results. In this case the requegains the indication of the algorithm(s) to bglém in
order to provide recommendation on the results.réheest can be a multimedia search as well where t
MSF-Client uses multimedia files e.g. video, auglidmage files as search request input, augmenitéd w
information that specify the search request purgese find similar content, retrieve missing mettzdrelated
to the input , etc.). This function includes alke transfer of the response related to the seartrest from the
MSAS to the MSF-Client (including the recommendeslits).

. Accepting Subscribe-Push search request. In tiis, ¢his interface allows the MSF-Client to
subscribe/unsubscribe for specific information/emtresults by providing/updating one or more difton
criteria (e.g. push interval, Search Domain(s) hpeentext trigger(s), ...).

. Providing the Feedback from the MSF-Client to th8A% about results received and/or modifying aneaalye
existing Feedback. Different kind of Feedback carsbpported by this interface: vote (a numericalege.g.
from O to 100), comment (a free text where the aaarexpress his evaluation), tag list (a list@fwords that
describe the result).

. Providing the Interaction from the MSF-Client t@thiSAS on results received. Different kind of Iatetion
can be supported by this interface: the actiorité on particular result or type of result (e.gsults of a
particular brand, results with multimedia content} the subsequent search done, etc....

. Querying of capabilities and functionalities sugpdrby MSAS such as (not limited to): search fuorcdiities
supported (Q&A function, Subscribe-Push, ...), recandation algorithms supported, multimedia support
(e.g.: the indication of the media type accepteihjst search request), support for the free teatch/by
keyword, performance parameters (e.g. maximum nuwfrequests accepted per time or in a periodhod t
minimum interval between two requests, averageomsptime, ...), Search Domains supported and
geographical coverage, etc...

. Accepting Q&A request from MSF-Client and deliveriQ&A responses (synchronous or asynchronous).

5.2.2.2 MSF-2

This interface is exposed by MSS. The supportedtions of this interface include:
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. Accepting search request from MSAS augmented wjthraiof user related information and deliveringrsa
response. In this response, if the MSF-Source geavits customer Feedback, then the MSS propatiases
Feedback to the MSAS.

. Delivering of users Feedback from MSAS to MSS.

. Accepting Q&A related request from MSAS and trangiie response (which can be synchronous or
asynchronous) back to it.

5.2.2.3 MSF-3

This interfaces is exposed by MSS and can be wsesbister/de-register and update configuration etc

. Sending asynchronous answer messages to MSS faoysk submitted question.
. Accepting question retrieval request, made baseskpaertise, from Expert.

. Accepting registration, de-registration and updatpiest and delivering response. The followindpéslist
(not limited to) of information conveyed or updatedViSS in the registration process

« Basic Information (access URL, contact)
o Meta-Index.

This interface is also used for exchanging the Mietiex between two MSSs.

5.2.2.4 MSF-4

This interface is exposed by MSF-Source and camsbd to accept search request (including Q&A edlatquest and
response) from MSS and deliver response to MSS.

In the response, if there is an agreement betwemite provider and MSF-Source to exchange Feedliaek the MSF-
Source provides its customer Feedback to the M§&her with the results.

This interface is also used for interaction (seaetuest/response) between two MSS.

5.2.2.5 MSF-5

This interface is exposed by MSS and can be usedtitange Meta-Index between different MSSs
5.2.2.6 MSF-6

This interface is exposed by MSF-Client and cande to Push subsequent results/content for theesption request in
the context of Subscribe-Push functionality. Onenore push notification of results/content can ltfsom a single
subscription request.

5.2.2.7 MSF-7

This interface is exposed by MSS and it is usegabtss the Interface Templates which is used by t88 kb allow the
integration of External Sources with the MSrchFresomek.

5.3 Security Considerations

To address the requirements of Authentication anthdérization specified in the RD, the MSF Enablerdd provide the
following functions:

Authentication
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The MSF Enabler supports mechanism to authentihat8Es, Experts and other MSSs. The SEs and Exp#irbe
authenticated, when they will be registering/ddsteging or updating their information with the M&Rabler. As MSSs are
interworking, when an MSS receives an incoming estjfrom another MSS, its identity is also to beakted.

Authorization

The MSF Enabler supports mechanisms to authorezettier MSSs, SE/Expert and MSF-Client when thquest access to
the MSS. For other MSS and applications, the requaee search requests. For SE and Expert, thestgare changing
information requests
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Appendix B. Flows (informative)

This section describes some high-level logical #dvetween the architectural entities of the MoB#arch Framework
Enabler. These flows just serve for a better urideding of the architecture. For normative detsdls the Technical
Specification

B.1 Personalized Search

: MSF-Client : MSAS MSS MSF-Source : External Source :

F1: Search Request

P1: Users Interest Model generation

P2: Extract context information

P3: Query domain mapping

F2: Search Request with user’s
IM and context

P4: Search Engine selection

P5: Query interface adaptation

F3: Dispatch search request to SE
p{ F3: Dispatch search requgst to SE

»
>

P6: Result generation P6: Result generation

P F4: SE returns results

<«

P7: Results format conversion

P8: Result Personalization

F5: Personalized results to MSAS

<

P9: Target Advertisement & Recommendation

< F6: Final list of results

. F1: MSF-Client send a search request to MSAS

. P1: MSAS may generate users Interest Model (IM) adersng user profile and Search History. User IM é
retrieved every time the request is received fro8FMClient.

. P2: MSAS interacts with other enablers to get theimagl user context information.

. P3: MSAS maps a Search Domain(s) for the requesgussers IM and other related context informationcase user
doesn’t specify any Search Domain.
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. F2: MSAS sends search request with required useecklacluding (not limited to) User Interest Modelgation,
profile to MSS.

. P4: MSS selects an appropriate search engine basgubblimited to) SE expertise, User related infation (received
in F2), search request (Search Domain, keywords) et

. P5: If among the selected SEs there are Externalcegsly, then MSS translate request format into dhedit supported
by each External selected Source. This step isateedly for the External Source.

. F3: MSS dispatches the request to the selected S#.related information including (not limited tosér Interest
Model should also be sent with the search reqoesiet SEs.

. P6: SE search for the results. SE may use User ceiatermation (received in F3) to personalize (nhananking and
sorting) the result list produces.

. F4: SE returns the results. If personalization hanlgerformed by SE in P6 then this request with aslude
Personalization Score (calculated in P6) associatédeach result.

. P7: If some results come from External Source, therfsM8nverts the results format into a global uniféonmat.
This is to help consolidating result (with diffetéarmat) from different SE. MSS also removes regthncy among the
results.

. P8: MSS aggregate the results provided by differeatdeengine. In case personalization has beenrpetbby SE,
MSS re-rank and sort the results according to Patsation Score (returned by SE in F4) and SE ingoze level
(e.g calculated based on response time, qualitputent, selection ranking score, cost etc.) IEBealization Score
from different SEs are incomparable then MSS mégutate Personalization Score itself (based on tedated
information received in F2) to use it for resulbeolidation and sorting. In case personalizatisriat been performed
by SE, MSS will do personalization (in terms ofgmralized ranking and sorting) based on User rtiafermation
(received in F2).

. F5: MSS send the personalized results to MSAS
. P9: MSAS complement search results with target aibartent and recommendations based on users Feedback

. F6: Final search result are provided to the user

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.



OMA-AD-MSrchFramework-V1_0-20100223-C

Page 19 (29)

B.2 SE Registration

External Source : Search Engine

F1: Basic Information

Mobile Search Server

F1-bis: External Source registration

A4

F2: Source ID

\4

F3: Detail Information

F4: Submit Meta-index

A4

A\ 4

F5: Update Meta-Index

\4

. F1: SE registers basic information like name, loaati®®earch Domain, contact etc.

. F1-bis: The External Source Manager submits toMB& the Interface Templates.
. F2: MSS acknowledge the request and assign a SoDrttethe SE

. F3: SE further registers detailed information likgparted request/response interface, required dssied

information, Target user group etc.
. F4: SE then submits Meta-Index (defined in secB&).

. F5: SE may further update their Meta-Index as meglsometime in future.
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B.3 End-to-End Search Request Flow

MSF-Client MSAS MSS MSF-Source

A 4

1. SearchRequest
a :12.UserlnformationCoIIection

3.SearchRequest processina

4. SearchRequest forwarded :‘ 5.SearchRequest processing

A 4

| 6. SearchQuerySent :l >

< 7|lgfermationRetrieval

# RESTISRESPONSE 7 E]formatlonRetrleval

< 7.InformationRetrieval

8§ ResultsResponse
ﬂ ResultsResponse

< 9.ResultsResponsesProcess|ng

. ResultsResponse

< 11.ResultsResponseProcessing

12. ResultsResponseConsolidated

Figure 4: End-to-End Search Request flow

1. SearchRequest: The MSF-Client sends a search tequbs MSAS.

2. UserInformationCollection: The MSAS collects theueelated information (e.g. profile, location, by) interacting
with other OMA enablers or internally from this élexr. As part of this step, the MSAS recovers imadly the
Search History information related to the searcjuest (from all users).

3. SearchRequestProcessing: The MSAS processes tich sequest before forwarding it to the MSS. Thaetpf
processing which can be performed are, for exan@uery Domain Mapping

4. SearchRequestForwarded: The MSAS forwards the lseaguest enriched with some of the user related
information collected and with the result of theqassing applied to the MSS.

5. SearchRequestProcessing: The MSS processes thh seguest and other information received. The tfpe
processing which can be performed are, for exan@ulery Building, MSF-Source(s) selection.

SearchQuerySent: The MSS sends the query for Hrets® the selected MSF-Source(s).
InformationRetrieval: The selected MSF-Source(g)eees the correct information that MSS has retpes

ResultsResponse: The selected MSF-Source(s) demdssponse to the MSS containing the results.

© ® N o

ResultsResponsesProcessing: The MSS processestiits responses received before sending thene tal8AS.
The type of processing which can be performedfareexample, results optimization by removing rediamcy or
by sorting the results.

10. ResultsResponse: The MSS sends the responseMBS#8 containing the optimized results.

11. ResultsResponseProcessing: The MSAS processessiiense before sending it to the user. The typecafessing
which can be performed are, for example, applyimg or more recommendation algorithms to provide
recommended results and re-rank the result acagptdithat (i.e putting recommended result at thgirreng of the
list).

12. ResultsResponseConsolidated: The MSAS sends tiselaated results to the user.

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.



OMA-AD-MSrchFramework-V1_0-20100223-C Page 21 (29)

B.4 Interworking

MSAS MSS other MSS Search Engine

F1: Search Request

»

P1: SE Selection

F2: Forward Search Request

\ 4

F3: Result Extraction

\ 4

P2: Result Personalization

F4: Return Results

«

P3: Results format conversion

P4: Result Personalization

F5: Deliver Result

«

. F1: MSAS sends search request with required useletklaformation (e.g User IM, location, profile) MSS.

. P1: MSS selects an appropriate search engine bas@tbhimited to) SE expertise (Meta-Index), ussated
information (user Interest Model, location, prafjleearch request (Search Domain, keywords) etc.

. F2: MSS forwards request to other MSS. MSS will asad targeted SE’s ID and user related informatiaruding
(not limited to) user Interest Model, to other MB#fore sending the request to other MSS, if reqlJiMSS converts
the request into a format suitable for other MSS.

. F3: other MSS gets the result form the targeted S&fedrding to the specified SE’s ID in F2
. P2: other MSS can personalize result based on infilomaeceived in F2.
. F4: other MSS returned personalized search resuftSS.

. P3: MSS converts the results format into a global amif format. This is to help consolidating resulttfwdifferent
format) from different SE. MSS also removes redumgamong the results.

. P4: MSS further do personalization on the result daseany other user related information which waismade
available to other MSS.

. F5: Final results/contents are returned to MSAS.
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B.5

For further stepsrefer to B.4 from P2 to F5.

Interworking 2

MSAS

MSS

other-MSS

F1: Search Request

F1: MSAS sends search request with required usemrdtion (e.g. User IM, location, profile) to MSS.

\ 4

F2: Forward Search Request

Search Engine

P1: SE Selection

F3: Result Extraction

A

A 4

F2: MSS selects other-MSS (e.g based on the capabitif SEs registered to other-MSS) and forwardséiquest to it.
MSS will also send user related information, inghgd(not limited to) user Interest Model, to otiMES. Before
sending the request to other MSS, if required, M&3erts the request into a format suitable foep¥SS.

P1: other MSS selects an appropriate search engsedlan (not limited to) SE expertise (Meta-Indewgr related
information (user Interest Model, location, profjleearch request (Search Domain, keywords) etc.

F3: other MSS gets the result form the targeted SE(S)

B.6 Search History Flow
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P wDd PR

MSAS

MSS

1. ResultsResponseConsolidate

»

2. Feedback/Interaction

':J 3. Feedback/Interaction stor4d

4. Feedback propagation

Figure5: Search History Flow

5. Feedback propagation

ResultsResponseConsolidated: the MSAS sends tl®lideted results to the user.

Feedback/Interaction: The user expresses (exglmitimplicitly) his Feedback/Interaction about tlesults.

Feedback/Interaction storage: The MSAS storesdbeived Feedback/Interaction from the user.

Feedback propagation: Optionally (depending oratireement between service provider and MSF-Sotitee)
MSAS can report Feedback received from its usevsitathe results to the MSS.

Feedback propagation: The MSS propagates the Feledbprovided by the MSAS in step 4, to the MSeu&e

(that provided the results).

B.7 Recommendation Flow

MSAS

MSS

<

2. ResultsResponse
:_|3.RecommendationProcessin

4. RecommendedResultsRespo

nse

1. ResultsResponse

Figure 6: Recommendation Flow

1. ResultsResponse: The selected MSF-Source(s) demdssponse to the MSS containing the results oBgity,
depending on the agreement between service proardkbthe MSF-Source, the MSF-Source can send gbaek
(from its customers) about the results provided.
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2. ResultsResponse: The MSS sends the responseMSH8 containing the optimized results. The MSS pggies
the results with associated Feedback, if providethb MSF-Source in step 1.

3. RecommendationsProcessing: The MSAS processeedhense before sending it to the user by applyiregos
more recommendation algorithms in order to provetmmmended results and re-rank the results acaptdithat
(i.e putting recommended result at the beginninthpeflist). The processing related to the recomragods uses the
Search History information retrieved by the MSAS aoptionally the Feedback provided by the MSF-Setiin
step 1.

4. RecommendedResultsResponse: The MSAS sends thalidatesd results, including the recommended restdts
the user.

B.8 Q&A Flow

1
! MSF-Client . MSAS MSS Expert

______________

F1: Q&A Request

P

P1: Domain Mapping

F2: Request Forward

P2: Expert Selection

F3: Forward Request

F4 Response

P3: Answer Optimization

F5 Response Forward

<

P4 Advertisement

F6 Final answers(s)

A

. F1: User sends a question to MSAS. User will speaeifigther the answer is required from Answer Histarfrom
Experts.

. P1: MSAS will perform domain mapping for the question
. F2: MSAS will forward request to MSS.

. P2: MSS select appropriate experts. If the answezdsiired from Answer History, no Expert selectioill be done.
MSS will retrieve answer(s) from Answer History ahén continue from P3 by passing F3 and F4.

. F3: MSS dispatch the request to selected Expert(s).

. F4. Experts answers the question and send as a resjpoMss.
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. P3: MSS will perform optimization on different answeiceived form different Experts (or form Answer tdiy) e.g
redundancy check, ranking based on expert leveM&S also save the question and their correspgratiswers into
Answer History in case answers are from experts.

. F5: MSS forwards the final answer list to the MSAS
. P4: MSAS insert advertisement with the response antbpms recommendations.

. F6: Final answer(s) are provided to the user.

B.9 Meta-Index Exchange/Update Flow

This flow is divided into three parts; (1) MSSs gheaformation about each other (2) MSSs exchangtaiNhdex for the
first time (3) MSSs, periodically, updates subndittdeta-Index.

Other MSS MSS

F1: Basic Information

@

F2: Partner ID

F3: Detail Information

F5: Submit SE List

@

F6: Confirm wanted SE list

F7: Submit Meta-Index for new SE(s)

A

F8: Submit new/updated SE List

®

F9: Confirm wanted SE list

F10: Submit Meta-Index for new/updated SE(s)

A

. F1: Other MSS registers basic information about ittt name, location, Search Domain, contact etc.
. F2: MSS acknowledge the request and assign a pdBrterthe other MSS

. F3: Other MSS further registers detailed informatidmout itself like supported request/response iaterfrequired
user related information, target user group etc.

. F5: Other MSS submits the list (with some text dgstwi) of some or all (depending on there poliths)SEs
registered with it.

. F6: MSS confirms the list of those search enginesvaich it require Meta-Index (MSS may only requideta-Index
for those SE which are useful for it. The criterimfrselection is implementation specific).

. F7: Other MSS sends the Meta-Index only for thosee@&ned (selected) by MSS.

. F8: Other MSS will trigger update of Meta-Index basedsome trigger condition. The example of idendifiegger
condition for this enabler are periodically (e.gekiy), threshold of SE added/updated, manuallyhgtteme. Other
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MSS will send the list (with some text informatiaf)newly added SE and those which have updatedNteta-Index
to MSS.

. F9: MSS will confirm the list of those SE for whichriquires Meta-Index.
. F10: Other MSS sends the Meta-Index or updated Metaxmaly for those SE returned (selected) by MSS.

B.10 Application Initiated Search

MSF-Client B MSF-Client A MSAS

F1: Search Request

L

P1: Get the Search Results

F2: Push the Search|result to the client

A

. F1: An application as MSF-Client-A sends a searcluest(s) to MSAS, the search request(s) carrieoonere client
IDs (different than MSF-Client-A) as MSF RequedBofer the search result.

. P1: MSAS gets the final result

. F2: MSAS pushes the search results for each seaqelest, to one or more target client (MSF-ClienaBjording to
the specified ID(s) in F1. Before this step thara need of required management functionality edlatith push.

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.



OMA-AD-MSrchFramework-V1_0-20100223-C Page 27 (29)

B.11 Subscribe-Push

1
: MSF-Client | MSAS MSS

F1: Subscription Request

A 4

P1: Request Optimization

F3: Search Request

»
>

P2: Result Received

F4: Search Response

<«

P3: Result Filtration

P4 Advertisement

F5: Results Pushed

A

. F1: MSF-Client sends subscription request to MSASwdveral filtration criteria and triggering conolit. MSF-
Client may specify a different receiver’s ID forghed content.

. P1: MSAS will consider context information while geagng search request. E.g if user location is tBosand
keywords provided are “Nike stores” then MSAS maperate final request with keywords “Nike storestda”.
MSAS will generate subsequent search request aamidid time interval (if provided by the user aggering
condition).

. F3: MSAS will send search request to MSS periodicglycording to the time interval provided by themas
triggering condition).

. P2: MSS receive the result.

. F4: MSS send the result to MSAS.

. P3: MSAS may further filter the results received basednot limited to) presence, recommended results
. P4: MSAS insert advertisement to the search result.

. F5: Final results/contents are provided to the ineehdser. Before this step there is a need of reduiranagement
functionality related with push.
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Appendix C. External Components and Interfaces

In this section is provided an architectural vieithee MSrchFramework Enabler components, includiveinteraction with
some external entities and interfaces.

C.1 External Source

External Source is the information/content Exte®alirce for MSS. It doesn’t provide the standatdrface MSF-4 for the
search request but use the own proprietary interfainteracts with the External Source Manageoriter to provide its
search request/result response format templatéofacope mechanism).

C.2 ExtSrclF

This interface is exposed by the External Sourckrapresents the proprietary interface that ea¢érial Source wants to
be used in the search request/result response
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Appendix D. <Additional Information>

D.1 App Headers

<More text>

D.1.1 More Headers

<More text>

D.1.1.1 More Headers
<More text>

Column 1 Column 2
Row 1 Grid 1,1 data Grid 1,2 data
Row 2 Grid 2,1 data Grid 2,2 data

Table 1: Example Table
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