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1 Reason for Change

This contribution proposes the resolution of the following comments on the MSrchFramework ADRR:
	T010
	2009.12.03
	T
	5.3.1.2.3
	Source: Telecom Italia

Form: doc #407

Comment: the query building function seems that imply some functionality on interfaces but there isn’t any reference to this functionality in the interfaces already defined. In our view the query building is a function that allows the MSrchFramework to use search capabilities from search engine that don’t provide the standard interface MSF-4 for the query/results exchange then it is a functionality needed only for the external source and not for the MSF-source.

In our view it is better to differentiate the different kind of sources (MSF-Source and external source) and also differentiate the mechanism to interface those sources with the MSS. 

Proposed Change: add a new external entity that acts as a manger for the sources not compliant with MSF-3 and MSF-4, and  add the related interface (between MSS and the new entity) to allow the query mapping inside the MSS
	Status: OPEN / CLOSED

<provide response>

	T011
	2009.12.03
	T
	5.3.1.2.4
	Source: Telecom Italia

Form: doc #407

Comment: this section provides the description of the registration functionality but the wording at the beginning “This function provides an interface…” is not correct. 

Btw this function is responsible for the registration of the MSF-Source. A complementary registration function is needed for the external SE: only in this case they will provide the “valid request format” indicated in the examples in bracket. 

Proposed Change: change the section as proposes:

“This function is responsible for allowing MSF-Source to register them with the framework providing some of the information (e.g expertise) about themselves.”

Add a new section for the registration related to the external SE. 
	Status: OPEN / CLOSED

<provide response>

	T025
	2009.12.03
	T
	B.1, B.2
	Source: Telecom Italia

Form: doc #407

Comment:  in the steps P.5 an P.7 in B.1 flow and in step F.3 in B.2 flow, is described the functionalities of query mapping and registration that are related only to the external SE and are note applicable for the MSF-Source.  

Proposed Change: Modify the flow by improving the description of the step by specifying that the functionalities are related to the external source and/or add in the flow also the external sources.
	Status: OPEN / CLOSED

<provide response>


R01 provides some changes requested during the conference call on 21st January.  
R02 was withdrawn by mistake.

R03 provides some changes due to an offline discussion.

2 Impact on Backward Compatibility

n/a

3 Impact on Other Specifications

n/a

4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

It is recommended to the group to accept the proposal to be included in MSrchFramework AD and close the related comments.
6 Detailed Change Proposal

Change on the Definition section
3.2 Definitions

	User Interest Model
	User Interest Model is created using User related information e.g search history, user profile. This can facilitate to know what Search Domain user is more interested in. Further, it may also help to understand user preference inside that particular Search Domain.

	Meta-Index
	Meta-index is the information used to describe the content which a MSF-Source can provide. This information may be used for Search Engine Selection.

	Personalization Score
	Personalization Score is the similarity between User related information and the result documents. It shows how well the result documents suits user’s preference.

	Search History
	In the context of MSrchFramework Enabler, Search History 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 and their respective answers provided. This collection can be queried if user wishes to get answers from already provided answers in the past.

	Interface Template
	
The information needed (e.g. format, parameters) to map the search request and result response interface supported by the MSF with that of supported by External Source.



Change on the Introduction section
4. Introduction
(Informative)

To tackle the limitations of the current mobile search services, the Mobile Search Framework Enabler is expected to enable a kind of mobile search service which can (not limited to):

· Integrate various SE’s capabilities to be comprehensive

· Personalize search result according to User related information.

· Provide targeted advertisements and recommended results.
· Accept multimedia as a search input

· Provide functionalities such as Subscribe-Push and Q&A

This document defines the architecture of Mobile Search Framework Enabler based on the requirement defined in [OMA-MSrchFramework-RD]. The main component identified for this enabler are Mobile Search Server (MSS), Mobile Search Application Server (MSAS), MSF-Client and MSF-Source.

The following figure shows various interacting entities involved in this enabler. The figure also depicts the possible deployment example for this enabler.
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Figure 1: MSrchFramework Enabler deployment example.

The diagram in figure 2 shows the Mobile Search Enabler entities interacting with other external entities using the components and interfaces view.  

[image: image2]
Figure 2: architectural view of the MSrchFramework Enabler interacting with external entities
The shown entities and interfaces are described in the following sections.   
Change 1:  Change on the Architectural Diagram
5.2 Architectural Diagram
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Figure 1: Example of the Architectural Diagram using interfaces

Change 2:  Change on the component section
5.3 Functional Components and Interfaces/reference points definition

5.3.1 Functional Components
5.3.1.1 MSAS (Mobile Search Application Server)

MSAS is the entry point to the enabler for all the user’s requests. The main functionalities identified for MSAS are shown below

5.3.1.1.1 User related information Collection
This function collects User related information including user profile, search history, user context (e.g location) and user Interest Model, which may be obtained by interacting with other OMA enablers or internally from this enabler. Part of this User related information is sent to the MSS together with the search request, for example, to be used for personalized SE/Experts selection and Personalized Result Consolidation.

5.3.1.1.2 Query Domain Mapping

This function is responsible for identifying a Search Domain(s) for a request for which no Search Domain is specified by the users. This function will use User related information to select the appropriate domain for the request.

5.3.1.1.3 Target Advertising
This function is responsible for inserting advertisement into the search results. Advertisements are selected considering user’s preference, location and other context information. This function may interact with OMA MobAd enabler, via MobAd-2 interface, to request for advertisements.
5.3.1.1.4 Search History & Recommendation Management 

This function is responsible for store, maintain and manage the Search History. 

The Search History consists of Feedback and Interaction of the user on the results received. 

In particular it collects Feedback/Interaction from users on the search results provided and uses them in order to provide recommended result. Recommended results are provided by applying (one or more) recommendation algorithm(s) together with User related information on the results.
5.3.1.1.5 Subscribe-Push Management

This function is responsible for managing the Subscribe-Push functionality. It includes the management of: 

The request to subscribe/unsubscribe for specific information/content

the filtration criteria and triggering  conditions, provided or updated by the user. The filtration criteria are used to find the appropriate results/content, whereas the triggering conditions are used to initiate the request from the MSAS and then push the result/content.

The filtration criteria can be (non exhaustive): search keywords, Search Domains, , recommended results (in this case the user can choose to get only recommended results), context (e.g. location, …), receiver ID (will be used in case the intended receiver is not same as the one who is requesting or subscribing).

The triggering conditions can be (non exhaustive): push interval (e.g. daily, week days, …), context (location, presence, e.g. the push is triggered when the location is changed, …).
This function is also responsible for the management of policies related to push functionalities e.g considering MSF-Client's abilities to receive pushed content, managing authorizations (e.g for receiving pushed content, for using context information).
5.3.1.2 MSS (Mobile Search Server)

MSS (Mobile Search Server) is mainly responsible for all the functions needed for Search Engine/Experts integration and result personalization. The main functionalities identified for MSS are below 

5.3.1.2.1 Personalized SE/Experts Selection

This function is responsible for selecting appropriate SE/Experts for a particular query. To do so, it considers several kind of information e.g SE expertise (Meta-Index - provided by the SE at the time of registration), User related information (e.g Interest Model, location, search history provided by MSAS), search request (Search Domain, keywords - provided by MSAS). 
5.3.1.2.2 Personalized Results Consolidation

This function is actually responsible for results (here results also includes answers) personalization. This function will achieve personalization in either of two ways:
· It uses User related information provided by MSAS, with the search request, to personalize search results and provide consolidated list of results. While consolidating it may do optimization on the results e.g remove redundancy, re-ranking/sorting based on e.g rank provided by the SE, SE importance level (may be calculated based on response time, quality of content, cost etc.)
· It can facilitate the transfer of User related information, with the search request, to the Search Engine (user identity may be secured in this process). Search Engine will personalize search result based on User related information and return the personalized results to MSS. MSS consolidates the result list. While consolidating it may do some optimization on the results e.g remove redundancy, re-ranking/sorting  based on Personalization Score provided by the SE, SE importance level (may be calculated based on response time, quality of content, cost etc.)
5.3.1.2.3 Query Building

This function is responsible for building and forwarding request to the selected External Source(s) (which doesn’t expose/support the standard search interface MSF-4). This function optimizes user queries in the format which is understandable by the selected External Source(s). This function may also split the user’s query for efficiency. This function may also pass User related information, with the search request, to the SE where the personalization is done.
This function may apply to MSF-Source in case Search-Domain specific parameters are provided, which makes related adaptation necessary.
5.3.1.2.4 MSF-Source Registration

This function is responsible for allowing MSF-Sources to register them with the framework providing some of the information (e.g expertise, ) about them.
5.3.1.2.5 External Source Registration

This function is responsible for allowing External Sources to be registered, using the External Source Manager capabilities, with the framework providing some of the information (e.g. Interface Template, …) about them. 
5.3.1.2.6 Q&A History

This function is responsible for maintaining a database of already asked question and their respective answers provided from different Experts. This database can be queried in case user wants questions from Answer History.
5.3.1.3 MSF-Client
MSF- Client is an entity which sends a search request to MSAS using MSF-1 interface and receives responded result from MSF-1 interface or pushed result from MSF-6 interface. MSF- Client can perform search request by keyword, free text or multimedia input. The MSF-Client can be deployed on a user’s device or in an application server
5.3.1.3.1 Pushed Content Management

This function is responsible to manage (e.g store, render, queuing) pushed content and the related rules (e.g discar, accept, …).
5.3.1.4 MSF-Source
MSF-Source is the information/content source for MSS. It provides the actual information/content to MSS on request. The MSF-Source can be a Search Engine or an Expert.
5.3.1.5 External Source Manager
This entity is responsible of the External Source registration management. It sends theInterface Templates to the MSS via MSF-7 in order to allow the MSS to perform the Query Building function. 
5.3.1.6 

Change 3:  Change on the interface section
5.3.2 Interfaces

5.3.2.1 MSF-1

This interface is exposed by MSAS to MSF-Client and can be used to send/receive search request/response. The supported functions of this interface includes

· Accepting search request from MSF-Client and delivering search response. This request can be also a request for recommended results. In this case the request contains the indication of the algorithm(s) to be applied in order to provide recommendation on the results. The request can be a multimedia search as well where the MSF-Client uses multimedia files e.g. video, audio or image files as search request input, augmented with information that specify the search request purpose (e.g. find similar content, retrieve missing metadata related to the input , etc.). This function includes also the transfer of the response related to the search request from the MSAS to the MSF-Client (including the recommended results).
· Accepting Subscribe-Push search request. In this case, this interface allows the MSF-Client to subscribe/unsubscribe for specific information/content/results by providing/updating one or more filtration criteria (e.g. push interval, Search Domain(s), push context trigger(s), …).
· Providing the Feedback from the MSF-Client to the MSAS about results received and/or modifying an already existing Feedback. Different kind of Feedback can be supported by this interface: vote (a numerical value, e.g. from 0 to 100), comment (a free text where the user can express his evaluation), tag list (a list of keywords that describe the result). 

· Providing the Interaction from the MSF-Client to the MSAS on results received. Different kind of Interaction can be supported by this interface: the action to click on particular result or type of result (e.g. results of a particular brand, results with multimedia contents …), the subsequent search done, etc…. 

· Querying of capabilities and functionalities supported by MSAS such as (not limited to): search functionalities supported (Q&A function, Subscribe-Push, …), recommendation algorithms supported,  multimedia support (e.g.: the indication of the media type accepted as input search request), support for the free text search/by keyword, performance parameters (e.g. maximum number of requests accepted per time or in a period of time, minimum interval between two requests, average response time, …), Search Domains supported and geographical coverage, etc…
5.3.2.2 MSF-2

This interface is exposed by MSS to the MSAS or other MSS. The supported functions of this interface include:

· Accepting search request from MSAS augmented with a part of user related information and delivering search response. In this response, if the MSF-Source provided its customer Feedback, then the MSS propagates this Feedback to the MSAS.

· Delivering of users Feedback from MSAS to MSS.
This function is also used for interaction (search request/response) between two MSS.
5.3.2.3 MSF-3 

This interfaces is exposed by MSS and can be used to register/de-register and update configuration etc
· Sending asynchronous answer messages to MSS for previously submitted question.

· Accepting question retrieval request, made based on expertise, from Expert.
· Accepting registration, de-registration and update request and delivering response. The following is the list (not limited to) of information conveyed or updated to MSS in the registration process
· Basic Information (access URL, contact)

· Request Interface

· Meta-Index.

5.3.2.4 MSF-4

This interface is exposed by MSF-Source to MSS and can be used to accept search request from MSS and deliver response to MSS.

In the response, if there is an agreement between service provider and MSF-Source to exchange Feedback, then the MSF-Source provides its customer Feedback to the MSS together with the results.
5.3.2.5 MSF-5

This interface is exposed by MSS and can be used by other MSS to exchange Meta-Index between them.
5.3.2.6 MSF-6
This interface is exposed by MSF-Client to the MSAS and can be used to:

· Push subsequent results/content for the subscription request in the context of Subscribe-Push functionality. One or more push notification of results/content can result from a single subscription request.
· Push asynchronous answer messages to MSF-Client for a previously submitted question.
5.3.2.7 MSF-7
This interface is exposed by MSS and it is used to pass the Interface Templates which is used by the MSS to allow the integration of External Sources with the MSrchFramework. 
5.3.2.8 

Change 4:  Change on the B.1 flow
Appendix B. Flows (informative)

B.1 Personalized Search
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· F1: MSF-Client send a search request to MSAS

· P1: MSAS may generate users Interest Model (IM) considering user profile and search history. User IM will be retrieved every time the request is received form MSF-Client. 
· P2: MSAS interacts with other enablers to get the required user context information.

· P3: MSAS maps a Search Domain(s) for the request using users IM and other related context information, in case user doesn’t specify any Search Domain.

· F2: MSAS sends search request with required user related including (not limited to) User Interest Model, location, profile to MSS.

· P4: MSS selects an appropriate search engine based on (not limited to) SE expertise, User related information (received in F2), search request (Search Domain, keywords) etc.

· P5: If among the selected SEs there are External Source(s), then MSS translate request format into the format supported by each External selected Source. This step is needed only for the External Source. 
· F3: MSS dispatches the request to the selected SE. User related information including (not limited to) User Interest Model should also be sent with the search request to the SEs.

· P6: SE search for the results. SE may use User related information (received in F3) to personalize (mainly ranking and sorting) the result list produces.

· F4: SE returns the results. If personalization has been performed by SE in P6 then this request will also include Personalization Score (calculated in P6) associated with each result.

· P7: If some results come from External Source, then MSS converts the results format into a global uniform format. This is to help consolidating result (with different format) from different SE. MSS also removes redundancy among the results.

· P8: MSS aggregate the results provided by different search engine. In case personalization has been performed by SE, MSS re-rank and sort the results according to Personalization Score (returned by SE in F4) and SE importance level (e.g calculated based on response time, quality of content, selection ranking score, cost etc.) If Personalization Score from different SEs are incomparable then MSS may calculate Personalization Score itself (based on user related information received in F2) to use it for result consolidation and sorting. In case personalization has not been performed by SE, MSS will do personalization (in terms of personalized ranking and sorting) based on User related information (received in F2).
· F5: MSS send the personalized results to MSAS

· P9: MSAS complement search results with target advertisement and recommendations based on users Feedback.

· F6: Final search result are provided to the user
Change 5:  Change on the B.2 flow
B.2 SE Registration


[image: image5]
· F1: SE registers basic information like name, location, Search Domain, contact etc.
· F1-bis: The External Source Manager submits to the MSS the Interface Templates. 
· F2: MSS acknowledge the request and assign a Source ID to the SE

· F3: SE further registers detailed information like supported request/response interface, required User related information, Target user group etc.

· F4: SE then submits Meta-Index (defined in section 3.2).
· F5: SE may further update their Meta-Index as required sometime in future.
Change 6:  Change on the Appendix C
Appendix C. External Components and Interfaces
In this section is provided an architectural view of the MSrchFramework Enabler components, including the interaction with some external entities and interfaces. 
C.1 


=
5.3.2.9 External Source 

External Source is the information/content External Source for MSS. It doesn’t provide the standard interface MSF-4 for the search request but use the own proprietary interface. It interacts with the External Source Manager in order to provide its search request/result response format templates (out-of-scope mechanism). 

5.3.2.10 ExtSrcIF

This interface is exposed by the External Source and represents the proprietary interface that each External Source wants to be used in the search request/result response 
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