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1. Introduction
In SA2#95 the input from various companies and also some offline discussions indicated quite different perspectives of what is termed as “discovery” in SA1 specifications and SA WID.
This paper aims to provide a high-level “vision” of what a discovery solution  might look like and contribute to the drafting  architecture requirements.

2. Discovery Spheres of Interest

The use cases studied as part of SA1 TR 22.803 explore the possibility of a user device being able to discover in proximity other user devices belonging to friends or commercial entities (e.g. restaurants), filtering out interesting ones from amongst thousands of such entities represented by UEs .

From a user perspective it is clear that people have several spheres of interest. 

· Services, other people, and things I can physically see and touch are naturally of immediate importance to me. It is also likely that many things that I can see/touch are of interest to me. 

· I see the advertisement about streaming a free song in the bus stop and want to download now
· This is highly temporal i.e., it is important now 

· Services/people/things I can walk to, so that for example I can physically interact with, are also of high importance. It is also likely that a fair number of things that are nearby are of interest to me.

· I would like to find out if any of my colleagues from the same police dept. happen to be nearby, or to find out when the bus is close to the bus stop where I’m at
· This is also temporally important as I need to find this out before the bus/friend passes by me and leaves.

· Things longer distances away are of somewhat diminished importance or fixed temporal importance. Beyond some distance it is likely that a given number of things are of interest and distance no longer matters.

· I would like to know something about a different location e.g., where a given restaurant in  a city that I plan to visit is, or where my friend is.

· This has less temporal importance. The restaurant is anyway far from me and it does not matter if my friend is on one street or another given he/she is in another city.
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3GPP Proximity Services could potentially accommodate all of these levels of discovery supporting increasing levels of device/service density and increasing temporal relevance the closer to a given UE you go.

In this endeavour, the 3GPP community has a number of tools already available to it and some that could be further considered.

With location based services  location determination is already possible. They tend, however, to require a UE to be in active mode and/or to inform a server of measurements or actual location over a traffic channel. To achieve service discovery in local and hyper-local environments with high device density and in a timely manner, the power consumption and signalling overheads are increasing significantly. 
Observation 1: For local and hyper-local environments, since the likelihood of interest and temporal importance increases, discovery over the network becomes inefficient. Therefore, for these environments, discovery using direct radio signals is more relevant.
3. Pull and Push Models

Service discovery can be thought of as being possible via either pull model or a push model.

The Pull model applies when a user or an application is looking for something at a given point in time. The application sends out a query for the service it is looking for and it receives (or not) one or more responses. This model is very useful and widespread today. For example this is what you use to query an Internet Map application for a restaurant while it is also the mode typically used by IP based service discovery protocols like UPnP and Bonjour. 
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The Push model applies when service info is sent (pushed) without a specific/recent request soliciting them. This mechanism is typically used when someone (e.g., a server) has been configured to know that a given event is of interest to a given client and thus it pushes it out when the event occurs. Some e-mail systems and other popular smartphone application use this type of Push notifications. 
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It is also interesting to think of the environment and media over which each of these models is used, and the effects it produces. 

Both of these models are useful and are used over the Internet (i.e. over fully connected traffic channels). Each of them, however, due to the Internet’s nature and global scale, has its limitations in a mobile environment. For example, 

· frequent smartphone queries over the Internet can cause excessive signalling (UE initiated access) and overload the network. 

· frequent unsolicited notifications over the Internet equally cause excessive signalling (e.g., have to page UEs) and also overload the network.
· there might be reluctance on behalf of consumers to share personal interest information with “the cloud”, even if it might be limited to operator-owned servers.
Both of these mechanisms are therefore becoming inefficient in the environment where the likelihoood of interest and temporal importance increases. 
Observation 2: For local and hyper-local environments, since the likelihood of interest and temporal importance increases, pull and push mechanism from network to perform discovery are becoming inefficient. Therefore, for these environments, discovery using direct radio signals is more relevant.
4. Proposal

Based on the above the following Architecture requirements are proposed to be included in sections 4.1 of TR 23.703. 
>>>Start Changes<<<<
4
Assumptions and Architectural Requirements

4.1
Assumptions

Editor’s Note: This clause will define the underlying assumptions of the work.
The use cases studied as part of SA1 TR 22.803 [x1] explore the possibility of a user device being able to discover in proximity other user devices belonging to friends or commercial entities (e.g. restaurants), filtering out interesting ones from amongst thousands of such entities represented by UEs .

From a user perspective it is clear that people have several spheres of interest:
- Services, other people, and things they can physically see and touch are naturally of immediate importance to them. It is also likely that many things that they can see/touch are of interest to them. For example:

- I see the advertisement about streaming a free song in the bus stop and want to download now

- This is highly temporal i.e., it is important now 

- Services/people/things they can walk to, so that for example they can physically interact with, are also of high importance. It is also likely that a fair number of things that are nearby are of interest to them. For example:

- I would like to find out if any of my colleagues from the same police dept. happen to be nearby, or to find out when the bus is close to the bus stop where I’m at

- This is also temporally important as I need to find this out before the bus/colleague passes by me.
- Things longer distances away are of somewhat diminished importance or fixed temporal importance. Beyond some distance it is likely that a given number of things are of interest and distance no longer matters. For example:

- I would like to know something about a different location e.g., where a given restaurant in  a city that I plan to visit is, or where my friend is.
- This has less temporal importance. The restaurant is anyway far from me and it does not matter if my friend is on one street or another given he/she is in another city.
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3GPP Services could potentially accommodate all of these levels of discovery supporting increasing levels of device/service likelihood and increasing temporal relevance the closer to a given UE you go.

In this endeavour, the 3GPP community has a number of tools already available to it and some that could be further considered.
With location based services  location determination is already possible. They tend, however, to require a UE to be in active mode and/or to inform a server of measurements or actual location over a user plane or control plane traffic channel. To achieve therefore discovery in local and hyper-local environments with high device density and in a timely manner, the power consumption and signalling overheads are increasing accordingly. 
The push and pull models are useful and are used over the Internet (i.e. over fully connected traffic channels). Each of them, however, due to the Internet’s nature and global scale, has its limitations in a mobile environment. For example, 

-frequent UE queries over the Internet can cause excessive signalling (UE initiated access) and overload the network. 

-frequent unsolicited notifications over the Internet equally cause excessive signalling (e.g., have to page UEs) and also overload the network.

-there might be reluctance on behalf of consumers to share personal interest information with "the cloud", even if it might be limited to operator-owned servers.

Both of these mechanisms are therefore becoming inefficient in the environment where the density likelihoood of interest and temporal importance increases.

Assumption 1: 

For local and hyper-local environments, since the likelihood of interest and temporal importance increases, discovery over the network using push/pull mechanisms becomes inefficient. Therefore, for these environments, discovery using direct radio signals is more relevant.
>>>End of Changes<<<<
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