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Abstract of the contribution: This contribution discusses the EPC based ProSe Discovery using Presence Service and it proposes  to be included in TR 23.703.

1. Introduction

This contribution addresses EPC based ProSe Discovery using presence and proposes the architecture to be included in TR 23.703

Presence service [23.141] provides various functionalities to the user regarding reachability, availability and willingness to communicate.  Presence service is currently used for capability exchange for Video services, RCS services etc. The basic building blocks are also  applicable for ProSe discovery with additional requirement of proximity.  As such, this architecture proposal re-uses the work that is done on Presence. ProSe is a subset of Presence with additional requirement of the devices to be in proximity.

This architecture is based on Presence [23.141] and an optional Presence service in the network. Geo location information  provided by the Presence Service extension [RFC 5491]. The Presence Server may optimize the traffic to/from the UE and is optional in this architecture.









>>> Start Changes <<<
6.X EPC based ProSe Discovery using Presence Service
6.X.1 Architecture Assumptions

6.X.1.1 System Architecture
Figure 6.X.1.1-1 details how ProSe can be realized in an operator network that also deploys Presence Service .  
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Figure 6.X.1.1-1 Architecture for EPC based ProSe Discovery using Presence
Presence service [3GPP 23.141] incorporates various User’s information like device status, communication addresses, willingness to communicate etc. Furthermore, 
presence service provides enhanced operator and user control in terms of Presentity filters, User Authorization filters that are required by ProSe. These building blocks are also functionalities that shall be supported by ProSe.
Following are the high level functionality of the architecture.

· It uses the already developed Presence service and presentity model [23.141]. It reuses the 3GPP security mechanism for authentication/authorization [23.228].
· Architecture assumes no changes in RAN, EPC, and IMS network.  

· The ProSe Server is an IMS application server. It communicates to the UE’s and other network entities through the IMS Service Control Interface (ISC) [23.228].

· ProSe Server also acts as a Presence Network Agent /LCS client for getting the location information. 

· ProSe Server can have any of the three functionalities as defined in Presence specification [23.141], watcher, fetcher and/or principal.

· ProSe Server is responsible to watch UEs or applications that are of interest. 
ProSe Application is a Watcher Application as shown in the figure XXX and supports both Presence Monitoring and fetching modes. In fetching mode, it shall be possible for the ProSe Server to once request all or only a subset of a presentity’s presence information.
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6.X.1.2 ProSe Server components

Following figure 6.X.1.2-1 provides a high level overview of the different components of the ProSe Server and it’s interfaces.


[image: image4.emf]ProSe

List Function

UE Interface

Function

Location

Function

Proxy Interface

Function

PC1

P1

PC3

PC2


Figure 6.X.1.2-1 ProSe Server functions


6.X.1.2.1 ProSe List Function
ProSe List function maintains the various lists of the ProSe Server. Lists are kept in XML format and could be of the following:

· Discoverable devices

· Allowed applications

· UE/ProSe Application status

The lists could be modified using PC1 interface. PC1 interface is based on the Ut interface[23.228].
6.X.1.2.2 Location Function

ProSe Location function provides the location of the UE. It interfaces to GMLC using the existing P1 interface.
6.X.1.2.3 UE Interface Function

UE Interface function provides the interface to the UE and/or to the ProSe application. It provides the following functionality:

· UE or ProSe Application subscription to Proximity
· Published information of the UE

· Notification to the UE when the UE’s are in proximity

UE Interface function uses PC3 reference point and is based on Gm interface [23.228].

6.X.1.2.4 Proxy Interface Function

Proxy interface provides the following functionality.
· Communicates to the other UE’s or other ProSe Server through the Presentity Proxy.
· ProSe Server manages the watcher list per UE.
· Interfaces to other ProSe Servers.

The interface is PC2 and uses the ISC interface defined in IMS [23.228]

6.X.1.2.5 Presence Interface Function

Presence information of the UE could be retrieved from the Presence Server. This interface is based on the existing Pwp interface [23.141].
6.X.1.3 Roaming and multi PLMN architecture

The architecture for roaming and multi PLMN is as described in figure 6.X.1.2-1. The interface is based on PS4 and is based on Mw [23.228]. 
Following figure 6.X.1.3-1 shows the roaming or multi PLMN scenario.
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Figure 6.X.1.3-1:  Architecture for EPC based ProSe Discovery in multi PLMN scenario.
6.X.1.2 Public Safety RAN ProSe Proxy

TBD.
6.X.2 Reference Points

6.X.2.1 Reference point UE to ProSe Watcher Proxy Function – PC3
This reference point PC3 is from the UE/Application to the Presentity Proxy. It is used to publish the ProSe Information and receive notifications when two UE’s are in proximity. The reference point is used to carry the presentity information to the Presence server [23.141] and/or to the ProSe Server.

ProSe information will be in PIDF format [RFC 3864].  Following figure 6.X.2.1-1 shows the high level overview of the PIDF and its potential enhancements for carrying direct communication information.  
PC3 shall support IMS SIP(Gm) based communications for publishing the presence information.
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Figure 6.X.2.1-1 PIDF model for carrying WLAN or D2D info

6.X.2.2 Reference point ProSe Server to Prose Watcher Proxy Function – PC2
This reference point PC2 is used between the ProSe server acting as a watcher/principal and/or principal application to the presentity proxy [23.141]. 
This reference point uses ISC reference point [23.228].  

6.X.2.3 Reference point UE to Prose Server – PC1
This reference point PC1 shall allow the ProSe server to manage various ProSe lists.  A subset of the lists is shown below:
· Discoverable devices

· Allowed applications

· UE/ProSe Application status
Note: Complete set of lists are FFS.
This reference point uses capabilities based on Ut reference [23.228].
6.X.2.4 Reference point Prose Watcher Proxy Function of PLMN-A to ProSe Watcher Proxy Function of PLMN-A/B – PC6
Reference point PC6 is used to communicate between the Presentity proxies.  PC6 allows ProSe Server to

· Receiving published information from the UE’s

· Request Proximity locations of another UE’s (upon user’s intent to for proximity request)

· Notify UE/application about the proximity

Reference point is based on Pw interface [23.141
].
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6.X
.4 EPC Discovery Procedures

6.X.4.1 Authorization and Authentication to ProSe Server

The figure 6.X.4.1-1 shows the registration of the ProSe enabled UE to the ProSe Server. ProSe Server uses the IMS third party registration[23.228] and SIP Subscribe/Notify mechanism [RFC 3265] to identify the UE’s capabilities and device information.
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 Figure 6.X.4.1-1 Architecture for EPC based ProSe Discovery in multi PLMN scenario.
Following are the high level steps of the ProSe Authorization and Authentication

[1] UE authenticates and authorizes with IMS network.

[2.1 & 2.2] Presence Server communicates with S-CSCF over ISC interface. As part of the third party registration [3GPP 23.228], the Presence server receives the third party registration of the UE. The Presence Server acknowledges the third party registration.

[3.1 & 3.2] The ProSe Server, representing as Application Server over ISC.  ProSe Application server can be a watcher,principal and or fetcher application for presentity..  As part of the ISC reference [3GPP 23.228], ProSe server gets the third party registration. ProSe Server acknowledges the registration.

As described in the architecture section, the ProSe server uses the existing authentication/authorization and security mechanism [23.228]. 

[4.1 to 4.3] ProSe Subscription.  As ProSe Server is notified on the registration of the UE, ProSe server now subscribe’s to the UE’s presentity profile and sends the request through the ISC interface.  S-CSCF routes the subscription to Presence Server.  Presence Server as per operator/user policy authorizes the subscription. 

NOTE: Operator policy can pre authorize subscriptions for the ProSe Server or based on the user’s policy could ask the UE (part of watcher info [3GPP 23.141]) for authorization. Operator policy overwrites user policy.

[4.4 to 4.5] Presence Server acknowledges to S-CSCF which in turn propagates to ProSe Server.

6.X.4.2 Publish Direct communication info

ProSe server needs information about the WLAN/D2D information and is Published to ProSe Server. The request could be published by UE whenever there is a change in the information. The presentity data is kept in ProSe Server when Proximity notification is sent to the UE’s.
The figure 6.X.4.2-1 shows the publication of direct path info (WLAN/EUTRAN) information of the ProSe enabled UE to the ProSe Server.  ProSe server can use this information to establish the direct communication between the UE’s when they are in proximity.
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 Figure 6.X.4.2-1 Architecture for EPC based ProSe Discovery in multi PLMN scenario.
It’s assumed the UE is registered to the ProSe Server as described in section 6.X.1.4.1
[1] UE publishes the information whenever there is change in the UE’s capability or onuser’s discretion. For example, UE may want to switch off the ProSe communication or may change is willingness to communicate.

[2.1 to 2.5]  UE publishes the information to Presence Server through the IMS core (P-CSCF, S-CSCF). The information includes the PIDF [RFC 3864] extension for WLAN/EUTRAN direct communication.

Presence server acknowledges the PUBLISH and the acknowledgement is propagated to the UE. Retransmissions and loss of publications are handled using the SIP [RFC 3261].

[3.0] Presence server runs the filters [23.141]. Upon detection of any active subscriptions, the Watchers are notified about the change on the filtered content.

[3.1 to 3.3] ProSe Server is notified [RFC 3265] about the change and acknowledgement is sent to the Presence Server.  ProSe server updates the UE’s capabilities based on the notification. 
6.X.4.3 UE requesting proximity information.

The figure 6.X.4.3-1 shows the methodology of one UE requesting Proximity notifications of another UE that might be in Proximity. The figure details a multi PLMN scenario. The same flow may also be used when both UE’s are in the same PLMN.
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Figure 6.X.4.3-1 Proximity request procedure
Following is a high level description of the subscription flow.

[1.A &.B] UE-A is interested to know when UE-B is in proximity. UE-B may be in the same PLMN or a different PLMN. UE-A requests the ProSe Server for Proximity Request of UE-B through PSet interface. 

[2.A & B] ProSe Server requests Location information from the GMLC of its network. Location information is retrieved directly to optimize the flow. It might be retrieved from the presentity information sent through Presence Server.
[3.A through E]  ProSe Server uses the SUBSCRIBE mechanism to request for UE-B information. UE-B may choose to accept the request or provide only that information according to the PLMN-B and UE-B policies.  Notification of the UE-B info is sent to the ProSe Server-A

[4.A through D] Notification of the UE-B info to UE-A

[5.A through D] On UE-B willingness to communicate, ProSe Server-A asks for location information UE-B through ProSe Server-B.  To achieve optimization, the frequency of the location could be optimized only when the UE’s might be in proximity.

Only the originator ProSe Server is responsible for determining proximity.  This solution does not preclude from both ProSe Servers determining proximity and making independent decisions.

6.X.4.4 Proximity notifications to UE

Upon determining from location and presentity, ProSe Server detects UE’s are in Proximity.  The information about the direct path is sent directly to the UE’s concerned using SIP [RFC 3261]. The direct path info is sent as a MIME in the SIP MESSAGE.
The figure 6.X.4.4-1 shows the ProSe server procedure in notifying the UE’s that are in Proximity.  
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Figure 6.X.4.4-1 Proximity request procedure
Following is the high level description of the flows. It is assumed that the Proximity Request procedure as described in section 6.X.4.3 is done prior to this flow.

[1] Proximity Request procedure as described in 6.X.4.3 is done.

[2.A through B] Location information of UE-A is sent from GMLC-A to ProSe Server-A

[3.A through B] Location information of UE-B is sent from GBLC-B to ProSe Server-B

[4.A through B] Location information is sent from ProSe Server-A to ProSe Server-B

[5.A through D] Once the ProSe server determines the UE’s are in proximity, ProSe-Server sends the message to UE-A. This flow assumes the SIP messaging is used to communicate with UE-A.  The message includes the direct connection (WLAN/EUTRAN) info that UE-A can used to communicate directly with UE-B

[6.A through F] Message is sent to UE-B about UE-A information. This is an optional message but could be used to authorization at UE-B.
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