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Introduction 
In late 2011, 3GPP (SA-1) has started a study to define use cases and potential requirements for Proximity Services (ProSe) to be provided by e-UTRAN (Evolved UMTS Terrestrial Radio Access Network, where UMTS stands for Universal Mobile Telephone System), a.k.a. LTE (Long Term Evolution). The output of the study is in the form of a technical report TR-22.803 which is currently estimated (perhaps optimistically) at 40% completion (see [1]).

ProSe services, can be provided by a device to device (D2D) LTE link between devices. 
As of this last meeting  D2D link can also be on WLAN. 
The (draft) TR, while incomplete, can provide a good reference point to use cases for and requirements from a system that allows devices to discover and communicate with each other. Obviously, not all requirements are relevant to 802.15.8 based systems. We suggest that 802.15.8 decides which of those are and examine their applicability. 
In the following we have summarized the relevant sections of the TR (some omissions made). The TR can also be found in [1] (public domain). Please note that I have kept the original sections.
Rev-1 update includes the latest SA-1 draft May 11, 2012
References

[1] Feasibility Study on Proximity-based Services TR as of March 2012 in S1- S1-121459_TR22803_V0 3 0(2012-05).doc, can be found in http://www.3gpp.org/ftp/Specs/archive/22_series/22.803/
>>>>>>>>>>>> Beginning of ProSe TR Draft >>>>>>>>>>>>>>>>

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Proximity: proximity is determined (“a UE is in proximity of another UE”) when given proximity criteria are fulfilled. Proximity criteria can be different for discovery and communication

Editor’s Note: The Proximity definition could be split in two specific definitions for discovery proximity and communication proximity. This is FFS

Editor’s Note: The TR Requirements should state that Proximity criteria are under the control of the operator. It is FFS whether specific proximity criteria are going to be defined in this TR

ProSe Discovery: a process that identifies that a UE is in proximity of another, using E-UTRA. 
ProSe Communication: a communication between two UEs in proximity by means of a communication path established between the UEs. The ProSe Communication path could for example be realized by means of direct communication between the UEs or routed via the local eNB.
ProSe-enabled UE: a UE that supports ProSe Discovery and/or ProSe Communication. Unless explicitly stated otherwise in this TR, a UE refers to a ProSe-enabled UE.

Editor’s Note: In the requirements one of the terms “ProSe- enabled UE” should be used…not just “UE”

ProSe-enabled network: a network that supports ProSe Discovery and/or ProSe Communication. Unless explicitly stated otherwise in this TR, a network refers to a ProSe-enabled network.

Open [ProSe] Discovery:  is ProSe Discovery without explicit permission from the UE being discovered. 
Restricted [ProSe] discovery: is ProSe Discovery that only takes place with explicit permission from the UE being discovered.  

3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

4. Overview

4.1. 
Data paths for ProSe Communications
Default data path scenario:

Currently, when two UEs in close proximity communicate with each other, their data path (user plane) goes via the operator network. The typical data path for this type of communication is shown in Figure-1, where eNB(s) and/or GW(s) are involved. 
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Figure-1: Default data path setup in the EPS for communication between two UEs.

Note: Two eNBs are shown here for illustration. It is FFS whether direct communication between UEs in different eNBs is possible
Prose Communication scenario:

If devices are in proximity of each other, they may be able to use a local or direct path.

For example in 3GPP LTE spectrum, the operator can move the data path (user plane) off the access and core networks onto direct links between the UEs. This direct data path is shown in Figure-2.
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Figure-2: The “direct mode” data path in the EPS for communication between two UEs.

Note: Control plane paths are for FFS 

Another example is when the data path is locally routed via the eNB:
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Figure-3: The “locally routed” data path in the EPS for communication between two UEs.

Note: Control plane paths are for FFS 

4.2
Public Safety use of ProSe

Omitted
5
Use Cases and Scenarios

5.1 
General Use Cases 

5.1.1
Restricted ProSe Discovery Use Case

5.1.1.1
Description

This use case describes a basic scenario for ProSe Discovery that can be used for any application.  A social networking application is used as an example to illustrate this use case.

5.1.1.2
Pre-Conditions

An operator offers a service which makes use of the ProSe feature, in which:

· A ProSe enabled UE of a given user is able to discover and be discoverable by the ProSe enabled UEsof his/hers friends;

· A social networking application is enabled to use this ProSe feature.

Mary and John use a given social networking application. In the context of this application, the following relationships are established:

· Mary and John are friends.

· John and Peter are friends.

· Mary and Peter are not friends.

· There might be hundreds of other ProSe enabled UEs in the vicinity of Mary using the same or other applications 

In addition to that, the following assumptions are made:

· Mary, Peter and John use ProSe-enables devices;

· Mary, Peter and John are subscribed to the same cellular operator;

· Mary, Peter and John are currently residing on their HPLMN;

· Mary, Peter and John are subscribed to an operator service that allows them to use ProSe;

The social application used by Mary, Peter and John is enabled by the operator to benefit from ProSe.

5.1.1.3
Service Flow

Mary decides to look for a friend via her application, and thus (e.g. following interaction with her application), as Mary’s UE comes into proximity of John’s and Peter’s UEs, the user experience is such that, without any further user interaction with the device:

· Mary’s UE  detects (for example using direct radio signals or via the operator’s network)  that it is in proximity of John’s UE; 

· John’s UE detects that it is in proximity of Mary’s UE.

· Mary’s social networking application learns that John is in or out of her proximity

· John’s social networking application learns that Mary is in or out of her proximity

· Mary’s UE does not detect that it is in proximity of Peter’s UE.

· Peter’s UE does not detect that it is in proximity of Mary’s UE.

As the social network application of Mary detects that John is in her proximity, Mary may decide to transfer data to John via the social networking application.

ProSe discovery is achievable without any location information.

5.1.1.4
Post-Conditions

None

5.1.1.5
Requirements

General

Based on operator policy, and user choice, the proximity of two ProSe capable UEs shall be determinable; for example, using direct radio signals or via the operator network. 

Policy and user choice can set the ProSe feature to enable a UE:

-
to discover others UEs in its proximity but not be discoverable;

-
to be discoverable by other UEs but not be able to discover others UEs in its proximity;

-
to discover others UEs in its proximity and be discoverable by other UEs;

-
to disable discovery of other UEs.

Operator policy and user choice can be different for licensed vs. unlicensed spectrum.

The impact of ProSe Discovery on battery consumption should be minimized at a level that is sufficient for the service and does not impact the user experience of using the device.

Subject to user and operator settings, a ProSe-capable UE shall be discoverable only by other UEs in proximity that are explicitly permitted by the discoverable UE.  
ProSe Feature Authorization

The operator shall be able to turn on or off the ProSe Discovery feature in its network.

The operator shall be able to authorize discovery operations for each individual UE.

The operator shall be able to authorize the ability of a UE to be discoverable by others. 

The operator shall be able to authorize the ability of a UE to discover others. 

Charging

The operator shall be able to charge for ProSe Discovery features including: 

-
the ability for a UE to be discoverable;

-
the ability to discover other UEs; 

-
the event of discovering aUE. 

Editor’s Note: 
Handle Privacy issues


5.1.2 
Open ProSe Discovery Use Case

5.1.2.1 
Description

This use case describes a case in which UEs discover other UEs without permission by the discoverable UEs
5.1.2.2 
Pre-conditions

Mary uses a given application. In the context of this application, the following assumptions are made:
· Mary, Store A and Restaurants A, B and C use ProSe-enabled UEs;

· Mary and the owners of the store and restaurant UEs are subscribed to an operator service that allows them to use ProSe;

· There might be hundreds of other stores/restaurants with ProSe enabled UEs in the vicinity of Mary

· The operator has enabled the application to access this ProSe feature

5.1.2.3 
Service Flows

As Mary walks into the neighbourhood where Store A Mary is notified of the proximity of Store A. 
Mary then decides to look for a restaurant, and thus (e.g., following  interaction with her application), Mary is notified of the proximity of Restaurant A. Mary is not notified of the proximity of other establishments not found of interest according to the application she is using. After she starts walking towards Restaurant B, Mary is notified of the proximity of Restaurant B, and also of Restaurant C. 
5.1.2.4 
Post-Conditions

Mary’s application is aware of Store A, Restaurants A, B and C.

5.1.2.2
Requirements

The following requirements are listed for this use case in addition to those of Section 5.1.1

Subject to user and operator settings, a ProSe-enabled UE shall be discoverable by all other ProSe-enabled UEs in proximity without explicit permission. The UEs can be

- served by the same PLMN, including when roaming

- served by different PLMNs, including when roaming.

5.1.3
Discovery Use Case with Subscribers from Different PLMNs

Omitted
5.1.4
Discovery Use Case with Roaming Subscribers

Omitted
5.1.5
Service continuity between Infrastructure  and E-UTRA ProSe Communication direct paths

5.1.5.1
Description

5.1.5.2

Pre-Conditions

An operator offers a service which makes use of ProSe feature, in which:

· The operator is able to establish a new user traffic session using E-UTRA ProSe communication

· The operator is able to switch user traffic from an infrastructure communication path to a E-UTRA ProSe communication path. 

In addition to that, the following assumptions are made:

· Mary and Peter use ProSe-enabled devices;

· Mary and Peter are subscribed to the same cellular operator;

· Mary and Peter are currently residing  on their HPLMN;

· Mary and Peter are subscribed to an operator service that allows them to use ProSe.

5.1.5.3
Service Flow
Mary and Peter are engaged in a data session (including one or more flows) that is being routed over the MNO’s core network infrastructure. 

As Peter moves within proximity of Mary, one or more flows of the data session is switched to a E-UTRA ProSe communication path.  

At some point later, the data session is switched back to the infrastructure path.

The user experience is such that the switching of the data path is not perceived by the users.

Editor’s Note: the triggers for switching the communication path are FFS
5.1.4.4
Post-Conditions

None

5.1.5.4
Requirements

Requirements for E-UTRA ProSe communications 

The system shall be capable of establishing a new user traffic session with an E-UTRA ProSe  Communication path, when the UEs are determined to be in direct communication range.

Note: ProSe specifications should take into account the relative speed of ProSe-enabled UEs.
The system shall be capable of moving a user traffic session from the infrastructure path to a E-UTRA ProSe Communication path, when the ProSe-enabled UEs are determined to be in direct communication range.

The system shall be capable of moving a user traffic session from a E-UTRA ProSe communication path to an infrastructure path. At a minimum, this functionality shall support the case when the E-UTRA ProSe Communication path is no longer feasible.

The user shall not perceive the switching of user traffic sessions between the E-UTRA ProSe Communication and infrastructure paths.

The system shall be capable of switching each flow it is aware of between the E-UTRA ProSe Communication and the infrastructure paths, independently.

Editor’s note: the control of the switching needed is FFS
The Radio Access Network shall control the radio resources associated with the E-UTRA ProSe Communication path. 

The ProSe mechanism shall allow the operator to change the communication path without affecting the QoS of the session.

The ProSe mechanism shall allow the operator to change the communication path of one UE without affecting the other ongoing communications. 

The ProSe mechanism shall allow the operator to change the communication path of sessions according to its QoS requirements and decisions.
-

5.1.6 
Operator A uses ProSe to enhance location and presence services

5.1.6.1 


Description

Prose is providing a relatively limited enhancements to the presence and location information already present in the 3GPP networks and by its own is able to detect a strict subset of the information available in the operator network.

5.1.6.2 
Pre-Conditions
Carmen is using a device that enhances its location information by means of ProSe and she’s able to access all the services activated in her network profile (Presence, RCS etc.)

Carmen enters a meeting room and so she sets her status to "In a meeting" in her presence client. 

5.1.6.3 
Service Flow

During the discussion she realizes that needs expert support and so she checks her presence client to see if one of her colleagues is close to the meeting room and is currently in "Free" status. The location information, integrated with information provided by ProSe about devices in proximity, shows 10 colleagues in the area, three of them in close proximity and one of them she knows is expert on the subject.

She starts an RCS chat with him to ask for direct support at the meeting.

Carmen and her colleague haven’t perceived anything unusual in their services activities and the use of ProSe was transparent to the different activated services in their user profiles. The effect of ProSe results in integration of their location information those available by other means.

5.1.6.4 
Post-Conditions
None
5.1.6.5 
Potential Requirements

ProSe proximity information shall be integrated within the Location and Presence information used by the network to offer its services.

The location and presence services should be capable of indicating proximity information to their service clients.

The proximity information should be displayed by the UE to the User via a Location and Presence Client.

The availability or not of ProSe proximity information shall not disrupt the user experience while using the different location and presence services.
5.1.7 
ProSe Services for large numbers of devices

5.1.7.1 


Description
5.1.7.2 Pre-Conditions:

· Smart parking meters are MTC and ProSe enabled

· Driver A’s Car has an embedded UE which is ProSe and MTC enabled

· Driver A’s UE is ProSe enabled

5.1.7.3 Service Flows:

· Driver A is driving in his ProSe/MTC enabled smart car around downtown Seattle looking for an available parking spot

· Parking Spot X located around the block becomes available.  The ProSe/MTC enabled smart parking meter (Parking Meter X) broadcasts its availability

· Driver A sees the availability of Parking Spot X on the display of his car.  He drives to Parking Spot X and pulls into it to park his car

· Parking Meter X detects Driver A’s car pulling in and sends a message to the car with the relevant parking fee information and requesting for payment credentials

· User A reads the parking fee information and a request for payment credentials on the display in his car.  He provides his payment credentials to Parking Meter X via his car directly from his smart phone  

· When Driver A drives his car away from the parking spot, Parking Meter X senses Driver A’s car departing and bills the appropriate amount of parking fees to Driver A’s payment credentials
5.1.7.4 Post-Conditions:

User A and the city’s parking authority experienced convenience and improved efficiency through the MTC and proximity based services.

5.1.7.5 Potential Requirements

ProSe Discovery and Communication shall take into account the potentially large numbers of concurrently participating ProSe-enabled UEs
5.1.8
ProSe Communication via WLAN

5.1.8.1
Description

This use case describes how WLAN communication can be used between ProSe-enabled UEs

5.1.8.2
Pre-conditions

· Bob and John are subscribers to mobile data service from an MNO. 

· Bob and John both carry UEs that have WLAN capabilities. 

· Both UEs are enabled for ProSe Discovery and Communication.

· Bob’s UE discovers John’s UE using ProSe Discovery 

· 3GPP EPC provides WLAN configuration information to Bob’s UE and John’s UE.
5.1.8.3
Service Flow

· Bob clicks to send an HD video to John. 

· Bob’s UE uses configuration information from 3GPP EPC to establish WLAN communication with John’s UE.

· Bob’s UE streams the HD video to John’s UE using the established WLAN connection.

5.1.8.4
Post-conditions
· John has received Bob’s HD video.

5.1.8.5
Requirements

Subject to operator policy and user consent, a ProSe-enabled UE may be able to establish WLAN communication with another ProSe-enabled UE, based on ProSe Discovery and WLAN configuration information from the 3GPP EPC.

Editor’s Note: security, accounting, roaming and session management considerations are FFS.

5.2
Public Safety Use Cases

Omitted
6
Potential Requirements

6.1. Operational Requirements
ProSe services are available to ProSe-capable UEs that are registered to a PLMN, and are under coverage of the E-UTRAN of said PLMN. In this case E-UTRAN resources involved in ProSe services will be under real time 3GPP network control. 

ProSe services are not available to ProSe-capable UEs out of E-UTRAN coverage except in the following case:

The network should be able to collect Discovery information regarding which ProSe-enabled UEs are discovered to be in proximity of a given UE. Restrictions from contracts and regulation on data collection apply. 

Public Safety ProSe-capable UEs can use ProSe services when operating on spectrum dedicated to ProSe services, and allocated for public safety, even when not under E-UTRAN coverage. In this case at least one time pre-authorization to use ProSe services is needed. 

Editor’s Note: Periodic re-authorization, authorization revocation, configuration  etc needs to be defined

Editor’s Note: UEs must have configuration that defines the use of different spectrum bands.

Editor’s Note: There is an additional possibility where Public Safety ProSe-capable UEs can use ProSe services when operating on spectrum allocated for public safety (but is not dedicated to ProSe services), even when not under E-UTRAN coverage. In this case there are some concern regarding the UE complexity, the communication between out of coverage and in-coverage UEs and the potential effects this might have on infrastructure.

6.2. Charging Requirements
When a ProSe-enabled UE uses ProSe Communication, the operator shall be able to collect accounting data for ProSe communication including:

· activation/deactivation of ProSe Communication feature

· ProSe Communication initiation/termination

· ProSe Communication duration, and amount of data transferred

The above requirements do not apply to public safety communications outside network coverage.
6.3. Security Requirements
The system shall ensure that ProSe is secure.

The system shall ensure that ProSe discovery respects privacy

Editor’s note: authenticity requirements for ProSe Discovery are FFS
The system shall be able to provide security comparable to that provided for current 3GPP system for ProSe Communications, reusing existing 3GPP security mechanisms whenever possible and appropriate. 

The system shall be able to restrict ProSe discovery information to the ProSe-enabled UE's that have been authorized.
Editor’s Note: Between which parties authorization is required (user/device/application/operator etc) is FFS
7
Conclusion and recommendations

Annex <1>: WLAN handling in ProSe

Discovery:

Discovery of ProSe enabled UEs is only based on E-UTRA radio.  
Communication:

a) UEs may use E-UTRA for communication

b) UEs may also use WLAN for communication 
The WLAN communication has no impact on specifications under responsibility of RAN WGs.  The 3GPP EPC may provide configuration that includes parameters to be used for setting up WLAN communication

Use cases that include EPC management of the WLAN session and those that cover use of WLAN without EPC management can be considered
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