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Abstract of the contribution: This contribution discusses a protocol entity providing ProSe services to upper layers, its functions and expected services provided by lower layers. It is propose to update sub-clause 6.1.10 of TR 23.703 with the description of ProSe functions.
1
Introduction

The reference architecture model in TR 23.703 v0.4.1 introduced the reference entities and interfaces. The ProSe applications utilize the ProSe capability of the system. It is not clear how the ProSe capabilities are made available for the ProSe applications in the reference architecture. In order to provide ProSe capabilities to the ProSe application, it is proposed to introduce an entity providing ProSe services to the application in the UE. This document discusses what functions shall be supported by such entity and what services the entity expects from the lower layers and what services it offers to the upper layers (ProSe applications).
2 
Discussion

2.1 
ProSe Functions

We can assume that a ProSe-enabled UE includes a single ProSe Entity which provides services to upper layers hereafter referred as the ProSe Service User and performs ProSe related functions. Further, the ProSe Entity expects some services to be provided by lower layers. The ProSe Entity in UE communicates with a peer ProSe entity in the ProSe Function entity in the network (shown in the reference architecture model [1]) or in other UE. 
The ProSe Entity should provide the following services to upper layers
-
registration for ProSe services;

-
enabling/disabling of discoverability;

-
discovery of ProSe Service User(s) in proximity.


The following is stated among the SA1 requirements:

“The EPS shall ensure that the confidentiality and integrity of both user data and network signalling over the ProSe Communication path and ProSe-assisted WLAN direct communication path to a level comparable with that provided by the existing 3GPP system.

Existing 3GPP security mechanisms shall be reused whenever possible and appropriate.”

We can conclude that the ProSe Entity could rely on integrity protection and ciphering already available in 3GPP system for the communication between the UE and the network. On the other hand, the functions of lower layers need to be enhanced to provide the security mechanisms for ProSe direct communication in unicast, multicast and broadcast modes. The lower layers should provide services for information transfer to the ProSe Entity obviously. It is not certain at this stage whether segmentation and concatenation should be also provided by lower layers because the size of ProSe PDUs and constrains of lower layers in regard to the transmission of ProSe information is not known. 
The ProSe Entity expects the following services from lower layers

-
integrity protection and ciphering;

-
reliable and in-sequence delivery of information, with duplication avoidance .

The ProSe Entity includes the following functions
-
registration for ProSe services with the ProSe Function entity in the network; 

-
discoverability;

-
discovery;

-
control information transfer
2.2
ProSe Entity Functions

2.2.1
Registration

The registration function includes
-
authorization for use of ProSe services from the ProSe Function entity; and
-
authorization of the upper layer entity for the use of ProSe discovery and/or ProSe discoverability
2.2.2
Discoverability

The discoverability function is offered to the upper layers through the discoverability service. The function is used to make a registered upper layer entity discoverable by peer upper layer entities registered for the discovery in ProSe Entities on other UEs. In the request for the discoverability service, the upper layer indicates the type of discoverability: open or restricted. If restricted discovery is requested, the upper layer shall also provide permissions as to which peer upper layer entities are permitted or prohibited to discover. EPS shall use the permission information to execute the restrictions as specified in TS 22.278, see below.
“The permission to be discoverable is given by the user and shall be executed by the EPS, subject to operator control, on a per-application basis.”
The ProSe entity shall only notify the permitted upper layers about the peer upper layer entity in proximity, see subclause 2.2.3.
2.2.3
Discovery

The ProSe Entity performs the discovery function to determine there is a UE of interest in proximity. The relation “UE of interest” is described by the requirements in 22.278 as follows

“ProSe Discovery shall be able to determine whether or not other ProSe-enabled UEs are of interest to a discovering ProSe-enabled UE. A ProSe-enabled UE is of interest to a discovering ProSe-enabled UE if its proximity needs to be known by one or more authorised applications.” 
From the ProSe Entity point of view, the discovery function is finding out 

-
whether or not there is a peer ProSe Entity on a UE in proximity; and

-
whether or not there is an upper layer registered for discoverability with the ProSe services in the peer ProSe Entity; and

-
whether or not the ProSe Entity  is permitted to discover the peer ProSe Entity (optional for UE/subscription level open/restricted discovery in 3GPP internally); and
-
whether or not the ProSe Entity has an upper layer registered for discovery which should be notified about the proximity of the upper layer registered for discoverability in the peer ProSe Entity; and

-
whether or not the ProSe Entity is permitted to indicate the proximity of the upper layer (ProSe Entity User) registered for discoverability in the peer ProSe Entity, to the upper layer (ProSe Entity User) registered for discovery (the open/restricted discovery at the application layer).
At least two ProSe Entities are involved in the discovery process:

-
a discovering ProSe Entity; and

-
a discoverable ProSe Entity.

The discovering ProSe Entity performs the discovery upon request from the upper layers by:

-
optionally, sending a discovery request message to peer ProSe Entities in proximity so they transmit a discovery message;

-
the reception of a discovery message from a peer ProSe Entity.

The discoverable ProSe Entity can be configured to transmit a discovery message:

-
upon reception of a discovery request message; and/or

-
periodically.

There are certain requirements on the discovery request message and the discovery message:

1. When the discoverable ProSe Entity receives a discovery request message, the ProSe Entity shall be able to determine/verify whether the request has been sent from a discovering ProSe Entity which is authorized to discover the discoverable ProSe Entity. However, the discoverable ProSe Entity shall be able to discover the discovering ProSe Entity only if this entity is also discoverable to the discoverable ProSe Entity. 

2. The system shall ensure that the discovery message can be correctly interpreted only by the discovering ProSe Entities which are authorized to discover the discoverable ProSe Entity.

2.2.4 
Control Information Transfer

The control information transfer includes functions for information transfer between the ProSe Entity and the ProSe Function entity, and between the peer ProSe Entities.
Conclusions
The provisioning of ProSe capabilities to the upper layers (ProSe applications) is discussed. For this purpose, ProSe Entity is introduced. The ProSe Entity offers the ProSe capabilities (registration, discoverability, discovery) through well-defined service access points. It is proposed to introduce the ProSe Entity in section 6.1.10 in the TR.
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*** Changes to TR 23.703 v0.4.1***
6.1.10
Solution D10: ProSe System Architecture using ProSe Server

This solution is for the key issue #1: ProSe System Architecture. 

6.1.10.1
Architecture reference model

Figure 6.1.10.1-1 shows the general reference architecture for the Proximity Services (ProSe) feature support in EPS. 
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Figure 6.1.10.1-1 Reference architecture model for the ProSe support in EPS (non-roaming).

The ProSe Server is introduced to support the ProSe operations. It is a new logical network entity in the EPC on the 3GPP control plane and implements the following functionality of ProSe Function entity (see sub-clause 4.3.1): 

-
ProSe registration of the UE

-
authorisation of ProSe operations

-
control

-
charging related functions

-
parameterization

-
EPC-level ProSe discovery

-
holding information about applications that are authorized by the operator for the ProSe

It is connected to the MME, ProSe Server(s) in other PLMNs and HSS when applicable. The radio resource utilization and control are handled by the E-UTRAN.

The ProSe entity in the UE is utilized for the ProSe operations of discovery and communication. There can be only one ProSe entity in the UE. This ProSe entity communicates with the ProSe Server on top of NAS signalling. 

APP(s) is an entity at the UE representing the third party applications or application instances in the UE designed for utilizing the proximity services. There may be more than one APP utilizing the ProSe functionality at the same time. 

For the ProSe feature support usage of new reference points is as follows:

PC1: 
reference point between application instance in the UE and application server;

PC2: 
reference point between ProSe Server and application server;

PC3: 
reference point between UE and ProSe Server for ProSe operation related signalling. PC3 is a control plane interface in 3GPP domain. 

Editor’s note: The details of PC3 are FFS.

PC4-1: 
reference point between the ProSe Server and MME enables transfer of ProSe related subscription information relevant within the corresponding PLMN;

PC4-2: 
reference point between the ProSe Server and HSS enables transfer of ProSe related subscription and authentication data for authenticating/authorizing user access to the ProSe services. It’s FFS if all required information can be received from the MME via PC4_1;

PC5: 
reference point between the ProSe-enabled UEs for ProSe direct discovery and communication.

PC6: 
reference point between the ProSe Servers of different PLMNs to enable inter-PLMN ProSe discovery. PC6 may rely on existing S10 between operators for transport.

PC7: 
reference point between the ProSe Server in VPLMN and HPLMN in roaming case to fetch ProSe authorization data and settings from HPLMN. PC7 may rely on existing S10 between operators for transport.

Figure 6.1.10.1-2 shows the general reference architecture for the ProSe support in EPS in case of roaming for home routed traffic scenario. 
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Figure 6.1.10.1-2: Reference architecture model for the ProSe support in EPS in case of roaming, home routed traffic.
The ProSe entity in the UE and in the ProSe Server is a protocol layer which provides the following services to upper layers
-
registration for ProSe services;

-
enabling/disabling of discoverability;

-
discovery of ProSe Service User(s) in proximity;

-
enabling/disabling of direct communications.

The ProSe entity expects the following services from lower layers

-
integrity protection and ciphering;

-
reliable and in-sequence delivery of information, with duplication avoidance .

The ProSe Entity includes the following functions

-
registration for ProSe services with the ProSe entity in the network; 

-
discoverability;

-
discovery;

-
control information transfer.

6.1.10.1.1
ProSe entity functions
6.1.10.1.1.1
Registration

The registration function includes

-
authorization for use of ProSe services from the ProSe entity in the ProSe Server; and
-
authorization for ProSe discovery

-
authorization for direct communications
-
authorization of the upper layer entity for the use of ProSe discovery and/or ProSe discoverability
6.1.10.1.1.2
Discoverability

The discoverability function is offered to the upper layers through the discoverability service. The function is used to make a registered upper layer entity discoverable by peer upper layer entities registered for the discovery in ProSe entities on other UEs. In the request for the discoverability service, the upper layer indicates the type of discoverability: open or restricted. If restricted discovery is requested, the upper layer shall also provide permissions which peer upper layer entities are permitted or prohibited to discover. EPS shall use the permission information to execute the restrictions (This function may be available only if the discovery is performed under the coverage).
The ProSe entity shall only notify the permitted upper layers about the peer upper layer entity in proximity, see subclause 6.1.10.1.1.3.
6.1.10.1.1.3
Discovery



From the ProSe entity point of view, the discovery function is finding out 

-
whether or not there is a peer ProSe entity on a UE in proximity; and

-
whether or not there is an upper layer registered for discoverability with the ProSe services in the peer ProSe entity; and

-
whether or not the ProSe entity  is permitted to discover the peer ProSe entity (optional for UE/subscription level open/restricted discovery in 3GPP internally); and
-
whether or not the ProSe entity has a upper layer registered for discovery which should be notified about the proximity of the upper layer registered for discoverability in the peer ProSe entity; and

-
whether or not the ProSe entity is permitted to indicate the proximity of the upper layer (ProSe Entity User) registered for discoverability in the peer ProSe entity to the upper layer (ProSe Entity User) registered for discovery (the open/restricted discovery at the application layer).

At least two ProSe entities are involved in the discovery process:

-
a discovering ProSe entity; and

-
a discoverable ProSe entity.

The discovering ProSe entity performs the discovery upon the request from the upper layers by:

-
optionally, sending a discovery request message to peer ProSe entities in proximity so they transmit a discovery message;

-
the reception of a discovery message from a peer ProSe entity.

The discoverable ProSe entity can be configured to transmit a discovery message:

-
upon reception of a discovery request message; and/or

-
periodically.

There are certain requirements on the discovery request message and the discovery message:

1. When the discoverable ProSe entity receives a discovery request message, the ProSe entity shall be able to determine/verify whether the request has been sent from a discovering ProSe entity which is authorized to discover the discoverable ProSe entity. However, the discoverable ProSe entity shall be able to discover the discovering ProSe entity only if this entity is also discoverable to the discoverable ProSe entity. 

2. The system shall ensure that the discovery message can be correctly interpreted only by the discovering ProSe entities which are authorized to discover the discoverable ProSe entity.

6.1.10.1.1.4
Control Information Transfer

The control information transfer includes functions for information transfer between the ProSe entities in the UE and in the ProSe Server, and between the peer ProSe entities in the UEs.
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