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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.

1
Scope


The scope of this Technical Report is to study and evaluate the possible architecture enhancements to the Proximity-based Services (ProSe) system defined in TS 23.303 [3], based on the relevant Stage 1 requirements defined in TS 22.278 [4] and TS 22.115 [5]. 

The present Technical Report documents the analysis and general principles agreed regarding these objectives, and collects the solution details developed based on these agreements, in order to progress them to the relevant specifications.
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 TR 41.001: "GSM Release Specifications".
[3]
3GPP TS 23.303: "Proximity-based Services (ProSe); Stage 2".

[4]
3GPP TS 22.278: "Service requirements for the Evolved Packet System (EPS)".

[5]
3GPP TS 22.115: "Service aspects; Charging and billing".

3
Definitions 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
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] 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].

ProSe
Proximity-based Services
4
Assumptions and Architectural Requirements
4.1
Assumptions
Editor’s note:
This clause will define the underlying assumptions of the work.

4.2
Architectural Requirements
Editor’s note:
This clause will define the architectural requirements based on the normative Stage 1 requirements defined in TS 22.278 and TS 22.115. 

5
Restricted ProSe Direct Discovery (non-public safety use)
Editor’s note:
This clause is intended to document the agreed architecture solution for restricted discovery (non-public safety use). 
5.1
Solution for restricted ProSe Direct Discovery
5.1.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 
TS 22.278 [4] specified the requirements for the Restricted ProSe Discovery as "Subject to user and operator settings, a ProSe-enabled UE shall be able to be discoverable only by other ProSe-enabled UEs in proximity that are explicitly permitted by the discoverable ProSe-enabled UE."
The solution for Restricted ProSe Direct Discovery follows the following principles:

-
The Restricted ProSe Direct Discovery allows permission defined at application layer by Announcing/Discoveree UE to determine the capability of the Monitoring/Discoverer UE to discover the Announcing/Discoveree UE.  

-
The Restricted ProSe Direct Discovery solution should be developed based on existing ProSe architecture in TS 23.303 [3].

-
The permission information for the Restricted Direct Discovery is maintained by the ProSe application server.
5.1.2
Procedures
Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

5.1.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

5.2 
Topics for further study for restricted Direct Discovery

Editor’s note:
Topics `FFS will be collected for this particular functionality. 
Following issues need to be resolved:

-
It is FFS whether procedures defined for Open Discovery can be reused for Restricted Discovery with extensions or optimizations. 

-
It is FFS whether ProSe Restricted Discovery permission granting/revocation involves the ProSe function.

-
It is FFS if extension or enhancements are required for ProSe service authorisation and provisioning for Restricted Direct Discovery. 

-
It is FFS how to conceal the application layer user identity to the 3GPP network and 3GPP layer identity to the application layer in Restricted ProSe Direct Discovery procedures;

-
It is FFS how to support identifying a group of users instead of a single user by a ProSe Application Code and in a discovery request for Restricted ProSe Direct Discovery;  

-
It is FFS whether the ProSe Function allocates one ProSe Application Code per UE for Restricted Discovery, or at least one ProSe Application Code for each application that is using ProSe.

-
It is FFS how to adapt the Restricted ProSe Direct Discovery for Public Safety use, e.g. when real time interaction with the ProSe Function is not possible.   

5.3
Conclusions on restricted ProSe Direct Discovery (non-public safety use)
Editor’s note:
Conclusions will be collected for this particular functionality
6
Direct discovery (public safety use)
Editor’s note:
This clause is intended to document the agreed architecture solution for Direct Discovery (public safety use).
6.1
Solution for Direct Discovery (public safety use)
6.1.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 

6.1.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

6.1.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

6.2 
Topics for further study for Direct Discovery (public safety use)

Editor’s note:
Topics for FFS will be collected for this particular functionality. 

6.3
Conclusions on Direct Discovery (public safety use)
Editor’s note:
Conclusions will be collected for this particular functionality
7
ProSe Direct Communication enhancements
Editor’s note:
This clause is intended to document the agreed architecture solutions for ProSe Direct Communication enhancements
7.1
Solution for one-to-one ProSe Direct Communication
Editor’s note:
This clause is intended to document the agreed architecture solution for one-to-one ProSe Direct Communication.
7.1.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 

7.1.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

7.1.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.
7.1.4 
Topics for further study for one-to-one ProSe Direct Communication
Editor’s note:
Topics for FFS will be collected for this particular functionality. 

7.1.5
Conclusions on one-to-one ProSe Direct Communication

Editor’s note:
Conclusions will be collected for this particular functionality
7.2
Solution for ProSe UE-Network Relays

Editor’s note:
This clause is intended to document the agreed architecture solution for ProSe UE-Network Relays.
7.2.1
Functional Description

7.2.1.1 
General

The UE-to-Network Relay function will be specified based upon an evolution of the ProSe functionality already documented in TS 23.303 [3].

7.2.1.2 
eMBMS relay support

The UE-to-Network Relay function will include support for the relay of eMBMS to Remote UEs served by the UE-to-Network Relay. This functionality allows for the relaying of eMBMS traffic related to specific TMGIs as requested by served Remote UEs. As part of this functionality:

· The UE-to-Network Relay shall advertise the availability of specific TMGIs when this has been requested by served Remote UEs.

· UEs that request the relay to advertise the availability of a certain TMGI and to relay the related traffic need to keep alive a soft state in the Relay so that the relay can continue to perform TMGI monitoring and the related traffic forwarding. When this soft state is not kept alive for a given TMGI, the UE-to-Network Relay stops advertising availability of the TMGI and stops the relaying of the related eMBMS traffic.

· The UE-to-Network Relay shall send the eMBMS traffic over a one to many direct communication link to the Remote UEs, using as a destination Layer 2 address a ProSe Layer 2 Group ID which will have been previously provided by the relay to the Remote UEs. 

· The ProSe UE–to-Network Relay does not terminate eMBMS or higher layer security procedures used to secure the media transmitted over the eMBMS bearers. The UE-to-Network Relay just transparently transfers, over the PC5 one-to-many link, the traffic it receives.

7.2.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

7.2.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.
7.2.4 
Topics for further study for ProSe UE-Network Relays
Editor’s note:
Topics for FFS will be collected for this particular functionality. 
The following issues need to be resolved:

-
It is FFS whether the TMGI advertisement by the UE-to-Network relay happens by using Direct Communications one to many using a shared ProSe Layer 2 ID to all UEs the UE-to-Network relay serves; or using a ProSe Layer 2 ID dedicated for a specific application layer group related to the TMGI; or whether the TMGI advertisement happens using discovery signalling.

-
It is FFS whether the messages used by the remote UE to request a UE-to-Network relay to monitor a certain TMGI are at the access stratum or non access stratum layer.

-
 It is FFS whether a security association between the UE and the UE-to Network relay is per UE or per ProSe Application Group.

7.2.5
Conclusions on ProSe UE-Network Relays

Editor’s note:
Conclusions will be collected for this particular functionality
7.3
Solution for ProSe UE-UE Relays

Editor’s note:
This clause is intended to document the agreed architecture solution for ProSe UE-UE Relays.
7.3.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 
When a public safety UE (i.e. the initiator) needs to communicate with another public safety UE (i.e. the target) which is not in proximity, the initiator may try to communicate with the target via a UE-to-UE Relay. The solution for ProSe UE-UE Relay includes the following principles:
-
The selection of a ProSe UE-UE Relay shall be based on ProSe Direct Discovery on the PC5 interface.

7.3.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

7.3.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.
7.3.4 
Topics for further study on ProSe UE-UE Relays
Editor’s note:
Topics for FFS will be collected for this particular functionality. 
The following issues need to be resolved:

-
It is FFS which information is considered for ProSe UE-UE Relay selection.
-
It is FFS whether the QoS is supported on PC5 interface and how to support QoS on PC5 interface.
7.3.5
Conclusions on ProSe UE-UE Relays
Editor’s note:
Conclusions will be collected for this particular functionality
7.4
Other ProSe Direct Communication related aspects

Editor’s note:
This clause will contain the solutions for other communication related aspects such as service continuity, QoS enhancements/premption etc as listed in objective ix of eProSe_Ext WID
7.4.1 
Solution for X

7.4.1.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 

7.4.1.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

7.4.1.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

7.4.2 
Solution for Y

7.4.2.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 

7.4.2.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

7.4.2.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

7.4.3 
Topics for further study on other communication related aspects

Editor’s note:
Topics for FFS will be collected for this particular functionality. 

7.4.4
Conclusions on other communication related aspects

Editor’s note:
Conclusions will be collected for this particular functionality
8
Enhancements to Open ProSe Direct Discovery 
Editor’s note:
This clause is intended to document architecture solutions for enhancements to the existing procedure for Open ProSe Direct Discovery. Since more than one enhancement solutions may be selected for normative work for this particular objective this clause could document multiple candidate solutions.
8.1 
Candidate enhancement solutions

8.1.X
Enhancement Solution X: <Title of Solution>

8.1.X.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 

8.1.X.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

8.1.X.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

8.1.X.4
Solution Evaluation

Editor’s note:
The fulfilment of requirements in clause 4.2 will be evaluated. 
8.2 
Topics for further study on enhancements to Open ProSe Direct Discovery
Editor’s note:
Topics for FFS will be collected for this particular functionality. 

8.3
Conclusions on enhancements to Open Direct Discovery

Editor’s note:
Conclusions will be collected for this particular functionality
9
Enhancements to support proximity estimation 
Editor’s note:
This clause is intended to document candidate architecture solutions to support proximity estimation as listed in objective x) of the eProSe_Ext WID. Since more than one enhancement solutions may be selected for normative work for this particular objective this clause could document multiple candidate solutions.
9.1 
Candidate enhancement solutions

9.1.X
Enhancement Solution X: <Title of Solution>

9.1.X.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 

9.1.X.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

9.1.X.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

9.1.X.4
Solution Evaluation

Editor’s note:
The fulfilment of requirements in clause 4.2 will be evaluated. 
9.2 
Topics for further study on support of proximity estimation
Editor’s note:
Topics for FFS will be collected for this particular functionality. 

9.3
Conclusions on enhancements to proximity estimation

Editor’s note:
Conclusions will be collected for this particular functionality
10
Solution for status determination and reporting (public safety use)
Editor’s note:
This clause is intended to document agreed architecture solutions for status determination and reporting as listed in objective v) of eProSe_Ext WID.
10.1
Solution for status determination and reporting

10.1.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 

10.1.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

10.1.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

10.2 
Topics for further study for status determination and reporting

Editor’s note:
Topics for FFS will be collected for this particular functionality. 

10.3
Conclusions on status determination and reporting (public safety use)
Editor’s note:
Conclusions will be collected for this particular functionality
11
Conclusions

Editor’s note:
This clause will capture agreed conclusions from the study phase of the WID. 
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