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Introduction

3GPP has defined the Proximity Services (ProSe) framework in Rel-12 and Rel-13. So far, the ProSe direct discovery feature has not been widely adopted in the commercial environment. The objective of this work is to include new means to perform ProSe discovery in order to facilitate the uptake of the ProSe discovery feature. 
While the overall ProSe framework is largely independent from the actual technology used on the direct interface, the current solutions in 3GPP are based on the E-UTRA technology. To extend the reach of the ProSe framework to a larger consumer population, we propose the addition of a feature where WLAN direct discovery technology is integrated into the ProSe architecture and can be used by the UEs for ProSe discovery. Given that WLAN support is already available in devices, it would be beneficial for the industry as a whole to integrate WLAN direct discovery technologies as an alternative technology for discovery. By utilizing the same architecture that is used on ProSe, the following benefits are achieved:

1. The UE can reuse the same PC3 and PC5 messages, with small modifications to support WLAN technology for direct discovery.
2. The operator remains in control of the discovery procedures. 

3. WLAN direct discovery will be an enabler to make the proximity services more widely used in the ecosystem. This will also help with the uptake of the PC5 discovery over PC5 interface. 
Main characteristics of this proposal are as follows:

1. WLAN direct discovery technology is introduced as an optional feature to be supported for ProSe discovery. 

2. Both discovering and discovered UE must support WLAN direct discovery technology to support this newly added feature.

3. This feature applies to commercial applications only, it is not applicable to public safety. 

4. The WLAN direct discovery mechanism is added directly into the ProSe architecture. This means the ProSe architecture remains unchanged. 
5. The operator remains in control of the proximity services, including the technology to be used for direct discovery (WLAN or 3GPP technology)
6. The operator is still able to charge for the discovery services even when WLAN direct discovery technology is used. 

7. The existing ProSe discovery supports operator control of the radio and geographical range for the discovery procedure. For the case of WLAN direct discovery in 3GPP, the range is limited by the underlying technology, and out of scope of 3GPP. 

WLAN direct discovery technologies & NAN direct discovery
Examples of WLAN direct discovery technologies are Wi-Fi Direct™ based on the Wi-Fi Peer-to-Peer (P2P) specification [2] and Wi-Fi Aware™ based on the Neighbour Awareness Networking (NAN) technical specification [1], both of which are defined by the Wi-Fi Alliance. Wi-Fi P2P and NAN allows devices to transmit service information, allowing devices to perform discovery of other devices and services nearby. The NAN specification further allows neighbouring devices to synchronise with each other and transmit discovery messages in periodic time windows of short duration, which allows for much more battery-efficient discovery compared to that based on the Wi-Fi Peer-to-Peer technical specification [2].
Motivation

The integration of both ProSe and WLAN direct discovery technologies will bring new service opportunities for commercial applications based on proximity. The integration of the two technologies lead to faster market adoption and ease of deployment by utilizing available unlicensed bands. 
Proposal

We propose to add WLAN direct discovery technologies as an alternative for ProSe Direct Discovery, reusing the existing ProSe architecture. It is proposed to consider these technologies as an alternative for the E-UTRA based PC5 interface. 
Example solution to illustrate objectives of work

The following figure illustrates the Announce Request, Monitor Request and Match Request procedures for Open ProSe Direct Discovery (TS 23.303) in simplified way. Other than the radio-level transmission, none of the steps below are expected to be impacted by the use of WLAN technologies on the direct D2D interface.
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Announcing UE:
(1) The announcing UE requests the ProSe Function for a Code to be announced (e.g. corresponding to «Pizzeria Bella Napoli»). 

(2) The ProSe function checks authorization with HSS and allocates a temporary Code to the announcing UE. 
(3) The announcing UE announces the Code over the air. The legacy procedure is for the UE to announce the code over the PC5 interface. The newly proposed procedure is for the UE to announce the code using Wi-Fi P2P or NAN radio in the UE (and the Wi-Fi P2P or NAN protocols). 
Monitoring UE:
(a) The monitoring UE requests the Prose Function to start monitoring a service of interest (e.g. «Pizzerie»). 
(b) The ProSe Function checks authorization with HSS and provides a bit-mask allowing the monitoring UE to identify the Code(s) of interest.
(c) The monitoring UE starts listening to the medium using the Wi-Fi P2P or NAN radio.

(d) The monitoring UE sends to the ProSe Function each received Code that matches the bit-mask.
(e) The ProSe Function validates each match and provides the UE with metadata associated to the matched Code(s). 

The PC5 Discovery messages (defined in TS 24.334 [3]) are expected to be transported unchanged within appropriate WLAN messages (e.g., PC5 discovery message encapsulated in a Wi-Fi P2P or NAN discovery frame).

Most of the PC3 procedures for ProSe Direct Discovery (e.g. Announce Request, Monitor Request, Match Report, defined in TS 23.303 [4]) are expected to remain unchanged.
It is expected that the PC3 procedures (UE to ProSe Function) will also remain largely unchanged, with a minor update expected for the ProSe authorization procedure (TS 23.303 [4]) to authorize the UE to perform ProSe Direct Discovery using WLAN technologies such as Wi-Fi P2P or NAN-based direct discovery.
Impacts of Proposal in 3GPP specifications
We identified the following impacts in existing 3GPP specifications in order to integrate WLAN direct discovery technologies into the ProSe architecture:

· Stage 1: addition of WLAN direct discovery as an alternative radio technology in the requirement for ProSe discovery. Impacts 22.278 [5]. Addition of charging requirements to distinguish between WLAN direct discovery and ProSE direct discovery. Impact 22.115 [6]. CRs are being provided by Intel in this meeting.  

· Stage 2: addition of WLAN technologies as an alternative radio technology in the PC3 authorisation procedure and description of how PC5 messages are transmitted using WLAN messages/procedures. Impacts 23.303 [4]. 
· Stage 3: addition of WLAN technologies as an alternative radio technology in the OMA DM object for authorization of ProSe Direct Discovery. Impacts 24.333 [7]. 
Conclusion
We propose to add WLAN direct discovery technologies as an alternative for ProSe Direct Discovery, reusing the existing ProSe architecture. This change is proposed in contributions S1-163081 and S1-163082.
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