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1 Description

Description and Objectives of Work to be undertaken (including Justification and Use Cases):

With the advancement in the adoption of mobile devices by the users the need of an efficient mobile search service has evolved. Users carry their mobile devices with them all the time and would like to get the required information as and when required. The current mobile search solution suffers with various challenges for the complete value chain. 

· At present there are many search engines which are meant to search for a specific type of content or information. For Example: a search engine can be deployed which can search restaurant around People’s Square in Beijing. To get the accurate and appropriate information users have to remember many search engines. Additionally, users do not get the efficient and precise information due to the lack of context information (user profile, user preference, presence, location etc) with the search engines. It is impossible for search engines to personalize the search result without the context information. 

· Search engines mainly rely on the revenue generated by the advertisement provided with the search result. Due to the limited display of mobile devices search engines do not have enough space to provide advertisement so as for the mobile search they are loosing a big part of revenue which they were getting in the case of internet search. The search engines have to look for some alternative source of revenue for providing search services to the mobile devices. 

· Operators who are not involved in the mobile search service may have the risk to work as a bridge between the users and the search engines in mobile search services. In this case they just forward the search request to search engines and response to users respectively but they could do more to promote the search service.

· Information is distributed at different places and maintained by different applications/engines. This information is not public to internet and cannot be accessed by generic search engines.

Note: The “search engines” mentioned above and in rest of the document refers to “Vertical Search Engines”. The Vertical Search Engines are search engines which are meant to search for a specific kind of information/content. The information/content provided by these search engines is not publicly available on the web i.e. it is stored in a database rather than on HTML pages. These kinds of contents are referred to as “Deep Web” or “Invisible Web”. It is assumed that users are not likely to be aware of these specific search engines but they shall require the specific and accurate information provided by these search engines in the specific circumstances. The example of these search engines may include a search engine which can search for the restaurants around People’s Square in Beijing, search engine which can search for cars, etc.
To tackle with the drawback of the current mobile search service this work item intends to provide OMA with a Mobile Search Framework (MSF) for providing various mobile search services which are advantageous for all. The main functionalities identified are: search engine registration, search engine selection, personalized advertisement, personalized search result, filtering, interaction with other OMA enablers etc.
Any particular type of information is best to be searched by a specific search engine. For example, information related to the books inside the British Library is best to be searched by a professional search engine meant for British Library instead of generic search engines. So a suitable search engine(s) need to selected out of all the registered search engines for a particular search request depending on the engine’s capabilities. This will increase efficiency and accuracy on the system and reduce the traffic. In addition this will avoid user to remember various search engines meant for different type of information. User only needs to remember the engine address provided by the operators and the Mobile Search Framework maintained by the operators will do the rest.
MSF may filter the search result depending on the user preferences or for the purpose to maintain the social decorum. The search results coming from the search engine can be filtered by MSF accordingly. For example, the adult content will be filtered if the subscriber is less then 18 years old.

MSF may work with other OMA enablers like Mobile Advertisement (MobAD) enabler to provide personalized advertisement with the search result. The personalized advertisement will reduce the impact of less display space of mobile phone on the mobile search service. The user will get advertisement as per his/her preference, location etc. This is very important because in mobile search providing one best-suited advertisement is better as compare to many irrelevant advertisements.
The Mobile Search Framework uses the context information maintained by the OMA enablers like XDM, Presence and Location to provide a personalized search service to the user. The basic idea is to develop a Mobile Search Enabler (herein after referred as MSF) which is in between the end user and the search engines. The MSF may be managed by operators providing different functionalities required to build efficient mobile search services. The users can subscribe for the mobile search services provided by the operator, search engine can register with the operators and then the operator will bridges the gap between user and the search engines using MSF. 

The following use cases are provided as examples of use cases that could be supported by the work item 

Use Case 1: Personalized Multimedia Search – This use case describes how multimedia content, i.e. an image and an audio, can be provided to the MSF as an input for the search request. In addition this use case describes how the user information can be used to provide better results.
Use case 1.1 – Image 
Pre-condition
· Alice is a valid mobile search user

· When reading a magazine, Alice finds a nice skirt. She wants to buy it with a different colour right away. But Alice does not know where she can go to buy it.
Flow

· Alice took a picture of the skirt in the magazine using her camera enabled phone

· Alice log-in to the mobile search service to MSF

· Alice uses client software to process the picture, i.e. selects the skirt in the picture, and adds some text information, i.e. red, silk, skirt, etc. The processed picture and additional text information forms one search request. Then she sends the request to the MSF. 
· The MSF analyses the request and make sure that it is a garment. MSF also finds that Alice is currently at Ocean Park in Hong Kong. So MSF adds “Ocean Park” and “Hong Kong” as condition for searching area to the request.

· MSF selects the search engine(s), which is meant to search for shopping area around Ocean Park in Hong Kong and is specialized in providing garments related information and supports image input. MSF sends the search request with information added by itself to selected search engine(s) 

· Search engine(s) will send the response to MSF respectively.

· MSF aggregates all the results provided by the search engines into one list, deletes redundant data, sorts the search result (show the nearest shop first) before sending them to the Alice’s client. 

Post-condition

· Alice knows the place where she can go.

Use case 1.2 - Audio

Pre-condition
· Barbara is a valid mobile search user

· Barbara is listening to a nice song and she would like to know the title and the artist
Flow

· Barbara records a piece of the song with her mobile phone (she can also sing or whistle the refrain)
· Barbara log-in to MSF in order to use the mobile search service

· She sends the audio file to MSF
· The MSF analyses the request and selects “music” search engines in order to provide the answer 
· The MSF returns to Barbara the song related information: artist, title, year, mp3, ring tone, etc… 

Post-condition

· Barbara now knows everything about her new favourite song!
Use Case 2: Third-party Initiated Search - This use case describes how a search request can be initiated by a third-party application to facilitate its user with what is required and also describes the interaction between different MSFs
Pre-condition
· Bob subscribes to “Secretary Service” provided by a service provider which can arrange one’s business trip automatically by utilizing the MSF interface provided for 3-party initiated search. 
· MSF integrates many search engines providing facilities to search for flights, hotel, restaurant, whether etc. 
Flow

· Bob instructs the “Secretary Service” about his business trip from New York to Beijing next Monday.
· Service provider begins to arrange the trip for Bob. First it decomposes the work into several parts, e.g. search for hotel, search for a flight and enquire about the whether in Beijing.
· Service provider log-in to MSF owned by one American operator and accesses the interface provided by MSF to search flight/hotel to/in Beijing. 
· Service provider accesses the interface provided by MSF to enquire for American restaurant in Beijing and then recommend some to Bob if it can find useful information by itself.
· If the MSF can’t find useful restaurant information of Beijing in all search engines registered to it, then the MSF transfers the request to another MSF owned by a Chinese operator to get restaurant information in Beijing. The second MSF returns the valuable information to the first MSF and then the result was relayed to the service provider.
· Service provider gets restaurant information from the first MSF and sends it to Bob. Service provides may also give some recommendation as per its policies.
Post-condition

· Service provider arranges Bob’s business trip very well.
Use Case 3: Subscription Based Search – This use case describes a kind of mobile search service which enable user to subscribe for specific information providing several filtration criteria. Mobile search client can receive the pushed information and record the user's behaviour on the information.
Pre-condition

· Bob is fascinated with popular fashion. He wants to be informed about the latest fashion information everyday.
Flow

· Bobs log-in into mobile search service using his mobile phone

· Bob subscribes for the “popular fashion” as the criteria.

· Everyday MSF sends a request to the related search engines and gets the result.

· After getting the results MSF may personalize the search results depending on Bob’s profile and search history. 
· The MSF will push the popular fashion information to Bob’s mobile search client
· When Bob is free, he opens the search client and read the pushed information.

· Search client records the user’s behaviour including whether user clicked and went to the information page, how much time user spent on the content, etc
· The recorded data will be transmitted to the MSF periodically.
Post-condition

· User will get his favorite information periodically with searching again and again.
· The stored information can be used to maintain user search history and preferences.
Use Case 4: Question & Answer: This use-case describes a special kind of mobile search facility which enables the users to send a question to the server and get the answer from MSF. It shows not only the Vertical Search Engines can work together with MSF, but also the special mobile search facilities can also be integrated with MSF.  
Pre-condition

· Alice is a valid mobile search user

· Alice’s travelling in China with her friends. An argument emerges on “How many rooms Forbidden City have”
Flow

· Alice opens his mobile search client and sends a question “how many rooms does the Forbidden City have” to MSF.
· MSF informs Alice about the price what she should pay to get the answer
· After Alice’s confirmation about the price, MSF transfers the question to a Q&A system registered to it.
· Q&A system returns the answer to MSF.
· MSF pushes a message to Alice’ client. The message is “The Forbidden city have 9999.5 rooms”
Post-condition
· Alice gets the answer and ends the argument. 
The following Work Areas are defined for this work item

Defining an open Mobile Search Enabler which is composed of Mobile Search Framework, Mobile Search Client and which integrates the capabilities of many search engines.
This work item aims to define a unified access to multiple component search engines. It is clear that for a search engine to be incorporated into a framework, the MSF needs to have the following type of information about the search engine:
· Information needed to enable accurate search engine selection. (In the literature, this information is frequently referred to as search engine representative or source metadata); 
· Information needed to allow the MSF to pass and reformat the user queries to the search engine; 
· Information needed to allow search result records to be correctly extracted from response and be understood by the MSF. 
· For security reasons, the authentication information between search engines and MSF is also necessary.

The number of search engines and the information resources managed by one Mobile Search Framework are limited. In order to provide best and all kinds of useful information to user, MSF must be able to access the information resources of other MSFs. MSF should have the open interface so that information can be shared with other MSFs. Such information sharing is not only confined to the MSFs within the same operators, but also to the MSFs from different operators. All operators need to work together to build the same search platform and thus the resources of the whole world can be integrated and provided to users around the world. To solve this issue this work item aims to provide the interaction interface between MSFs
As a summary, this work item will further extent the well known concept of mobile world “AnyTime, AnyWhere” to “AnyTime, AnyWhere, AnyInformation”. This enables user to get/search exactly what they want irrespective of time and place.
Mobile Search Enabler V1.0 will address following main functionalities:
1. Defining MSF capabilities:

a) Engine selection: Selecting best possible search engine(s) for the particular query. 

b) Result personalization: Personalizing search result depending on the context information.
c) Engine management: Facilitating registration and de-registration for search engines.

d) Result Management: Includes Aggregation, Filtering, Adaptation etc.
e) Collaboration: connecting  with other MSF
2. Defining mobile search client capabilities:

a) Search client customization: customizing some icon on the client to perform immediate and repetitive search. 

b) Search content management: To store and manage the search related content (e.g. search results, questions and answers etc.) For example: after MSF pushes the search result to client they have to be stored in the client until they are presented to the user,  in Q&A scenario the questions have to be stored in order to match the answers coming from the MSF.
c) Client interaction record: recording user’s interactive actions of the search results and to communicate with other server side corresponding components to trace and analyze the user’s interactive actions. 

d) Multimedia capabilities: The additional multimedia capabilities for the mobile search client for facilitating multimedia input for search request.

3. Defining different search method: 
a) Query/response 

b) Subscribe/push
c) Search and recommendation 

d) Q&A
The following is the defined WISPR data for the work item.
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Issues this Work Item is Aimed to Solve
Issues identified to solve by this work item are:

Many useful dispersed search engines: There are many search engines (expected to have more) providing specific and useful content. The user does most probably, not know these search engines, but user shall require the content/information provided by these search engines in specific circumstances. This work item is trying to combine the capabilities of these search engines to provide a comprehensive mobile search services to the user. This work item intends to make these search engines known to the Mobile Search Framework so that it can select the most appropriate search engine for a particular search request. This helps user not to be aware and remember many search engines (with their capabilities) before he/she can think for search something. Optionally, the request and response format of the existing search engine may also be defined to provide a flexible and easily-extendable mobile search service.

Inter-operability: This work item intends to solve the interoperability issues between:

1. Between Mobile Search Framework and search engines by standardizing some interfaces between them. 
2. Between search client (from different vendors) and Mobile Search Framework (from different vendors) by standardizing the interface between them. 
3. Between different MSFs, to provide user with a comprehensive access to large number of search engines 
In the context of all these problems and issue there is a need of standardized format and protocols for mobile search service. This work item intends to provide the standardized application layer (as defined in the last section) formats and protocols for the mobile search services. Mobile search services developed on same defined standards will insure; easy plug-in for new search engines, easy implementation, interoperability between services from different providers, reduce complexity in developing the services.

In-efficient Mobile search: This work item provides a framework which enables mobile search services which is efficient and useful for the users. This work item will help to provide better mobile search services to the user with efficient and accurate search results, better clientele for the search engines and more market to the manufacturers.

Market Benefits:
This Work Item intends to provide a framework enabling efficient mobile search services to the user. Some of the identified members of value chain include: mobile user, device manufacturer, mobile search service provider, search engines and mobile advertisement service provider. The Mobile Search Framework makes sure that all the member of the value chain will be facilitated by the services enabled by this framework. This framework utilizes the search capabilities of search engines, enhanced it with the operator resources, complement it with other OMA enablers to provide the best possible service to the user.

1. The Mobile user is the first and foremost role to get advantage out of this. Current mobile search service does not provide accurate results to the user. User requirements differ when it comes to mobile phone as compare to PC. User have more requirements for mobile search service such as less need for typing, fast search experience, personalized search result etc. With the help of enabler standardized by this work item operators (service providers) can provide better mobile search services to the users. Operator can use the rich user profile to personalize the search results according to the user profile, user preference, location, presence, etc. If the users get exactly what they want any time and at any place then they will happily pay for that kind of service.

2. The operators (service providers) are also getting advantages out of this framework. Operators are getting revenue for providing mobile search services to the user instead of just playing a role of transporters between user and search engine. Operators get involvement in the mobile search service so that they can provide better service to the user.

3. For search engines it is difficult to get the client to provide the service to. With the collaboration with this framework users don’t need to remember the search engines and neither search engine have to bother about looking for users. The framework can find the client for engine and vice versa. 

4. Device manufactures will manufacture mobile devices under their own brand or in co-ordination with the operators. The standardize search client will be developed in the mobile devices so that it can be used to enjoy mobile search service provided by the operators/SP. The device manufacture get a huge market as people will be opting for buying a mobile device with the capabilities enabling mobile search service.

5. An integral part of value chain is Mobile Advertisement Service Provider. This will play an important role in providing a better personalized mobile search advertisement service.

Expected Market Penetration:
People cannot live without searching. Everyone perform search in one or the other way, from a user looking for a new content for his/her new mobile phone to a stock broker looking for the right stock exchange. Searching makes work easier whether it is shopping, studying or researching. Worldwide sales of mobile phones to end users surpassed 1.15 billion units in 2007, a 16 per cent increase from 2006 sales of 990.9 million, according to Gartner, Inc.  With the high acceptance and usability of the mobile devices the need for an efficient mobile search service has also evolved. It is easy for the user to carry their mobile device, as compare to the PC/Laptops, with them. The market for mobile search in un-questionable.

Complexity:
This work item reduces the complexity involved in developing an efficient mobile search service as the intended functionalities are assigned to the standardized entities in the architecture. The search request/response format has been standardized resulting in a flexible solution. For user the using mobile search service becomes easy as they don’t have to enter many keywords showing different search preference instead they enter less keyword and other keyword/conditions are added by the server to provide accurate and personalized search result. The related components must be deployed by the operators to provide mobile search service and gain profit out of it.

Uniqueness:
A related activity Mobile Search (MobSrch) BoF was discussed in OMA. The BoF was started on Nov 19 2007 ended on Feb 29 2008 with 40 internal documents. The BoF recommendation to TP includes, Encourage OMA members to use the OMA procedures to establish new Mobile Search related Work Items as appropriate. Based on the discussion and conclusion of the MobSrch BoF, the proposal for a related work item (Mobile Search Framework) is presented with a clear definition and objectives.
Other standard organization

The Mobile Marketing Association (MMA) is the premier global non-profit association that strives to stimulate the growth of mobile marketing and its associated technologies. MMA’s Mobile Search Committee has been established to develop common business models and operating procedures. MMA only provides guidelines and best practice for sustainable growth. MMA do not provide architecture and technical specification of any kind. MMA’s use cases may be considered by this work item while defining requirements and use case of mobile search enabler. This work item intends to provide full enabler release including requirement, architecture, technical specification and test cases. Further this work item is not providing some kind of business model rather it is providing platform to built an efficient mobile search service. There is no overlap with MMA, instead MMA can be taken as complementary for this work item.

Existing Specifications or Documents Affected

None

Linked Work Items
MobAD

XDM

Presence

Location

UAProf

DM

Linked Affected OMA Groups and External Fora

OMA: REQ, ARC, MCC, SEC, CD.

External Fora: MMA

2 Planned Deliverables

Enabler Release Package:

 FORMCHECKBOX 

Full life-cycle work flow with specifications (RD, AD, TS, etc) and interoperability testing. 

Reference Release Package:

 FORMCHECKBOX 

RD Package – This is not intended to be part of an enabler.

 FORMCHECKBOX 

AD Package (Includes associated RD, if needed) – This is not intended to be part of an enabler.

 FORMCHECKBOX 

White Paper Package – Informative technical document not associated with an enabler.
 FORMCHECKBOX 

Data Description Package (e.g. Schema, MO) – Data description whose definition is not part of an enabler.
 FORMCHECKBOX 

Other – Describe:_______________________________________________________________
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Service Impacts:

The service provided by this work item may affect other services like messaging, download (DLOTA) etc (refer to use case 5). User of all these services may need to perform search before continuing his/her activities. User may not be subscribed for the mobile search service but they are subscribed to messaging service and the mobile search service is provided to them through the messaging service.

Architecture Impacts:

This work item will cooperate closely with the ARC WG to properly define additional architectures to support new requirements. Any enhancements will be included in the AD document which is included as a deliverable.
Charging/Billing Impacts:

This work item may provide different charging method particularly for the mobile search services. The charging may be based on different criteria covering all the charging requirements provided.

Security Impacts:

Security mechanisms will be reviewed to ensure that all the security requirements introduced by the work item are satisfied.
Privacy Impacts:

TBD
IOT Impacts:

TBD
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