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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction
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Scope

The objective is to study use cases and identify potential requirements for an operator network controlled discovery and communications between devices that are in proximity, under continuous network control, and are under a 3GPP network coverage, for:

1. Commercial/social use

2. Network offloading

3. Public Safety

4. Integration of current infrastructure services, to assure the consistency of the user experience including reachability and mobility aspects

Additionally, the study item will study use cases and identify potential requirements for

5. Public Safety, in case of absence of EUTRAN coverage (subject to regional regulation and operator policy, and limited to specific public-safety designated frequency bands and terminals)

Use cases and service requirements will be studied including network operator control, authentication, authorization, accounting and regulatory aspects.
The study does not apply to GERAN or UTRAN.

Editor’s Note: the text in this section is a direct copy/paste from Section 4 “Objective” of SP-110638
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP website announcement "FCC selects LTE for USA Public Safety" http://www.3gpp.org/FCC-selects-LTE-for-USA-Public
[3]
3GPP website link to FCC announcement of selection of LTE for USA public safety "FCC TAKES ACTION TO ADVANCE NATIONWIDE BROADBAND COMMUNICATIONS FOR AMERICA’S FIRST RESPONDERS" http://www.3gpp.org/IMG/pdf/psltedoc-304244a1.pdf
[4]
FCC “Third Report and Order and Fourth Further Notice of Proposed Rulemaking” pertaining to Docket Numbers: WT Docket No. 06-150, PS Docket No. 06-229 and WP Docket No. 07-100. The Report and Order was adopted on January 25, 2011 and released on January 26, 2011.  http://hraunfoss.fcc.gov/edocs_public/attachmatch/FCC-11-6A1.pdf
[5]
National Public Safety Telecommunications Council, 700 MHz Statement of Requirements for Public Safety (SoR) http://www.npstc.org/statementOfRequirements.jsp
[6] 
U. S. Department of Homeland Security Technology Solutions and Standards Statement of Requirements  http://www.npstc.org/statementOfRequirements.jsp

[7]
Public Safety Statement of Requirements http://www.pscr.gov/outreach/safecom/ps_sor/reqs/reqs_docs.php



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].

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 Proximity 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
Proximity 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

In the United States, LTE has been selected by the FCC as the technology [2][3][4] for the Public Safety Network (700 MHz band).  Additionally, a variety of public safety over ProSe requirements have been defined [5][6][7].  The requirements raise the following points for consideration in developing the ProSe requirements for public safety use. 

A public safety device can operate in both the public safety and commercial network spectrum, however, only the public safety spectrum is used for public safety ProSe.

Public safety devices using ProSe communicate with each other even though they belong to different HPLMNs. 

A public safety device can automatically use ProSe when network coverage is not available, or the user can manually set the device to use direct discovery and communication even when network coverage is available.
In addition, the following assumptions are made for public safety ProSe:

· All public safety users utilize ProSe enabled devices

· ProSe supports both device discovery and data exchange

If and when other regional and/or regulatory requirements are raised, they will be taken into account.

5
Use Cases and Scenarios
5.1 
General Use Cases 
5.1.1
Basic Social Use Case
5.1.1.1
Description
This use case describes a basic scenario for ProSe discovery for social use.

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 UEs of 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.
In addition to that, the following assumptions are made:

· Mary and John use ProSe-enables devices;

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

· Mary and John are currently residing on their HPLMN;

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

The social application used by Mary and John is enabled by the operator to benefit from ProSe.
5.1.1.3
Service Flow


As John moves towards Mary, the user experience characteristics are 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
As the social network application of Mary detects that John is in her proximity, Mary decides 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 proximity 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.

Editor's Note: There is a need to define "proximity"

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 proximity 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 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 UE shall be discoverable by all other UEs in proximity without explicit permission by the discoverable UE. 

5.1.3
Discovery Use Case with Subscribers from Different PLMNs

5.1.3.1
Description

This use case describes discovery between UEs camped in different PLMNs.

5.1.3.2
Pre-Conditions

The same pre-conditions as in clause 5.1.1 apply except that

- Mary is subscriber to operator A and camps on operator A's network; 

- John is subscriber to operator B and camps on operator B's network;

5.1.3.3
Use Case

As John moves towards Mary, the user experience characteristics are such that, without any further user interaction with the device:

- Mary is notified that John is in her proximity; 
- John is notified that Mary is in his proximity. 
5.1.3.4
Post-Conditions

John and Mary are aware of their proximity.
5.1.3.5
Requirements

In addition to the requirements in clause 5.1.1 the following apply:
Based on operator policy, and user choice, the proximity of two ProSe devices camped in different PLMNs shall be determinable. 
The operator shall be able to authorize the ability of a UE to discover UEs camping on other PLMNs.

The operator shall be able to charge for the ability to discover UEs camping on other PLMNs.
5.1.4
Discovery Use Case with Roaming Subscribers

5.1.4.1
Description

This use case describes discovery between UEs in different PLMNs under roaming conditions.
5.1.4.2
Pre-Conditions

The same pre-conditions as in clause 5.1.1 apply except that

- Mary is subscriber to operator A and camps on operator A's network (i.e. her HPLMN); 

- John is subscriber to operator C in a different country and currently roams in operator B's network, which is located in the same country as network A;

5.1.4.3
Service Flow
As John moves towards Mary, the user experience characteristics are such that, without any further user interaction with the device:

- Mary is notified that John is in her proximity; 
- John is notified that Mary is in his proximity. 
5.1.4.4
Post-Conditions

John and Mary are aware of their proximity.
5.1.4.5
Requirements

The requirements of clause 5.1.1 apply when one or more of the UEs involved in ProSe discovery are roaming.

The operator shall be able to turn on or off ProSe discovery for inbound roamers.

The HPLMN operator shall be able to authorize the ability of a UE to discover others in case of roaming in a VPLMN.

The HPLMN operator shall be able to authorize the ability of a UE to be discoverable by others in case of roaming in a VPLMN.

Both the HPLMN and VPLMN operators shall be able to charge for discovery features including

- the ability to be discoverable;

- the ability to discover;

- the event of discovering a device.
5.1.5
Service Continuity during switching from Infrastructure to/from direct path

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 switch user traffic from an infrastructure path to a direct communication path using E-UTRA
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 that is being routed over the MNO’s infrastructure. 
As Peter moves within proximity of Mary, the data session is switched to a direct communication path on E-UTRA. 

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.
Note: the triggers for switching the communication path are FFS
5.1.4.4
Post-Conditions

None

5.1.5.4
Requirements

Requirements for direct communications on E-UTRA
The system shall be capable of moving a user traffic session from the infrastructure path to a direct communication path using E-UTRA, when the UEs are determined to be in direct communication range.

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

The user shall not perceive the switching of user traffic sessions between the direct communication and infrastructure paths.

The Radio Access Network shall control the radio resources associated with the direct communication path. 
Note: The granularity of switching is FFS e.g., per flow? Or all flows? Etc
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.
5.2
Public Safety Use Cases
5.2.1 
Basic ProSe one to one direct user traffic initiation in public safety spectrum dedicated to ProSe services

5.2.1.1 
Description

This use case describes the case where a given UE initiate one to one direct user traffic session with another UE
5.2.1.2 
Pre-conditions

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

Officer A and Officer B use ProSe-enabled public safety devices;

Officer A and Officer B are subscribed to a Public Safety service that allows them to use ProSe.

5.2.1.3 
Service flows

The two devices discover each other via ProSe Discovery. 

Officer A wants to communicate with Officer B, or vice versa. Officer A’s device and Officer B’s device are able to initiate a direct connection and exchange user traffic over the air using the public safety spectrum. 

5.2.1.4 
Post-conditions

Officer A communicates with Office B using one to one direct communication
5.2.1.5 
Requirements

Two public safety UEs shall be capable of establishing a direct connection and exchange user traffic on public safety spectrum dedicated to ProSe services, assuming they are in radio range, and are authorized.

The system shall be able to authorize public safety UEs to establish data sessions between themselves using ProSe e.g., via signalling with the network or via configuration available to the UE e.g., in USIM.








5.2.2. 
UE with multiple one to one direct user traffic sessions in public safety spectrum dedicated to ProSe services

5.2.2.1 
Description

This use cases describes the case where a given UE can maintain one to one user traffic sessions with multiple other UEs simultaneously.

5.2.2.1 
Pre-conditions

The preconditions are as in Section 5.2.1 with the addition of the following:

Officer C uses a ProSe-enabled public safety device;

Officer C is subscribed to a Public Safety service that allows it to use ProSe.

5.2.2.2 
Service flows

The three devices discover each other via ProSe Discovery. 

Officer A wants to communicate with Officer B,  and C simultaneously. 

While Office A’s and Officer B’s devices exchange user traffic over a direct connection, Officer A’s device and Officer C’s device are able to initiate an additional ProSe direct connection and exchange user traffic  over the air using the public safety spectrum.

5.2.2.3 
Post-conditions

Officer A communicates with Officer B,  and C simultaneously. 

5.2.2.4 
Requirements

In addition to the requirements indicated in section 5.2.1.5, the following applies:

A Public safety UE shall be capable of establishing one to one ProSe direct connection and exchange user traffic with multiple other UEs simultaneously, on public safety spectrum dedicated to ProSe services, assuming they are in radio range, and are authorized.
6
Potential Requirements

6.1. Operational Requirements
ProSe services are available to all 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:

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.


7
Conclusion and recommendations
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