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Abstract of the contribution: The present contribution proposes that SA2 should prioritise the work on EPC support of ProSe communication over WLAN because the feature has potential for benefitting both operators and end users, has minimal system impact and is readily deployable given that Wi-Fi Direct is supported in many smartphones today.
Also there is no RAN impact and the work in SA2 can be completed in 1 time slot. CR for this feature is attached herein.
Introduction
ProSe is a UE centric feature, and much of the support for this feature needs to be implemented in the UE chipset (modem). For the industry to achieve the required ProSe functionality from an implementation and deployment perspective, close participation of the (rather small) ecosystem of UE chipset vendors is critical.

EPC support of ProSe communication over WLAN is one of the three major “building blocks” of the agreed ProSe work item [2]. Given the tight schedule of Rel-12, it is helpful to provide SA with an analysis of the utility of certain ProSe features as input to their decision.
To this end, this paper reviews the significant benefits from EPC-assisted ProSe Communication over WLAN to both operators and end-users, and the minimal system impacts required for its implementation. 
Note that in the remainder of this paper the term Wi-Fi Direct is used synonymously with WLAN. Because of its current market reach (Wi-Fi Direct being available in many smartphones and most UE WLAN chipsets), it is generally assumed that in the short term Wi-Fi Direct [4] will be the most likely WLAN technology for ProSe communication over WLAN.
Benefits to end users

EPC-assisted Wi-Fi Direct can provide significant battery savings for end users. With the help of the network, users can avoid long, battery-consuming scanning periods. For example, when a user wants to communicate with another user directly, the user can request that the network alert him when/if the desired user comes into proximity instead of continually having to scan for him/her. This is particularly useful in scenarios where the user wants to transmit/receive large amounts of data but has no set deadline. One such use case involves the work environment (particularly when traveling), where an employee wants to share a large media file with his work team but does not want to spend time uploading it to his email account and waiting for it to transmit. With EPC-assisted Wi-Fi Direct, he can simply click on his ProSe-enabled media application and indicate that he wants the file forwarded when teammates are in proximity. Consequently, later in the day when he encounters one of his teammates, the network informs his UE that it is in proximity of a teammate, and his UE connects via Wi-Fi Direct with that teammate’s UE and forwards the media file.  

EPC-assisted Wi-Fi Direct can also improve the performance of P2P services for end users by enabling seamless path switching to a higher data rate, direct path when feasible and back to the infrastructure path when the direct path’s performance begins to degrade. This EPC-assistance feature may encourage higher usage rates of Wi-Fi Direct simply due to the guarantee of service continuity. Today, mobile users may be hesitant to start services via Wi-Fi Direct fearing that the communication will break due to mobility, but with EPC-assisted service continuity, dropped service is no longer a concern.
Benefits to Mobile Operators

While the benefits to users from EPC-assisted Wi-Fi Direct are great, the benefits to cellular operators may be even greater. Recent analyst reports indicate that the use of low data rate, high revenue services is rapidly declining while that of high data rate, low revenue services is already high and continues to increase [1]. Consequently, cellular operators need to find new revenue sources, i.e. services that are attractive to users. With EPC-assisted Wi-Fi Direct, operators can charge for providing services such as ProSe discovery and session continuity that promise benefits both in terms of battery consumption and service quality to users.

Apart from the benefit of new revenue, network assistance for Wi-Fi Direct is attractive to the cellular operator since it allows the network to be offloaded (saving the operator capital investment in additional cell sites and/or spectrum) while still providing a degree of visibility onto the traffic. It also provides a means of bringing offloaded traffic back to the cellular network, when/if the Wi-Fi Direct link fails. This not only maintains a “link” between the operator and user traffic, but it also results in more satisfied users. Without network assistance, users may choose to move their traffic to Wi-Fi bands on their own when the network is heavily loaded, thereby providing no visibility, revenue, or “automatic” return to the network.  

Technical Feasibility and System Impact
EPC support of ProSe communication over WLAN can be implemented via a new “ProSe Server” functionality residing in the EPC network, which is also used for EPC-level ProSe Discovery (for details refer to Solution D4 and Solution W1 in [5]). The ProSe Server can assist the terminals by tracking their locations (e.g. acting as an LCS client), determining when they enter proximity and by providing them with assistance information (e.g. link layer identifiers, authentication credentials, etc.) that automates the establishment of the Wi-Fi Direct link.
As with any other 802.11 link, the Wi-Fi Direct link operates in “Dual Radio” mode i.e. in parallel to and independently of any established 3GPP link. This greatly simplifies the technical feasibility of the feature given that there is no impact on the 3GPP RAN. Service continuity can be provided for IMS sessions (i.e. moving a specific session from the infrastructure path to the direct path and vice versa) by re-using Dual Radio service continuity mechanisms specified in 23.237 (possibly with minor enhancements) as discussed in [3]. Service continuity solutions can also be provided based on IP-in-IP tunnelling over the direct link, as discussed in [3].
Time budget for standardisation
According to clause 5.8.1 in TR 23.703 [5], “EPC-level ProSe Discovery may be used independently or as a prelude to establishment of direct path…”.
In other words, EPC support of ProSe communication over WLAN can be considered as an incremental part of EPC-level ProSe Discovery, rather than being considered as a stand-alone ProSe feature. Indeed, in some use cases the EPC-level Discovery completes without the UEs engaging in WLAN direct communication (e.g. a parent wishing to be reassured that the child is in proximity), whereas in some uses cases the WLAN direct communication is the accomplishment of the EPC-level Discovery procedure (e.g. employee sharing a large media file with a team mate, a use case described earlier in this paper).
The incremental effort for specification of EPC support of ProSe communication over WLAN (on top of EPC-level ProSe Discovery) equates to a list of parameters required for enabling Wi-Fi Direct communication – notably, link-layer identifiers and a pre-shared key - but no additional changes to the basic procedures for EPC-level ProSe Discovery. Note that this list of WLAN communication-enabling parameters can even be defined as part of the Stage 3 work.

For this reason, we believe that the time budget estimation for these two ProSe features combined should not exceed the time budget estimation for EPC-level ProSe Discovery alone (currently 3 TR, 1 TS in [7]). Moreover, by progressing the U-plane LCS variant of EPC-level Discovery only and by postponing the roaming use case (but not the inter-PLMN use case) to a later release, we believe that the combined time budget estimation for EPC-level ProSe Discovery and EPC support of ProSe communication over WLAN can further be reduced to 0.5 TR and 0.5 TS. (Note that this seemingly optimistic estimate also takes into account that the time budget related to certain aspects of EPC-level ProSe Discovery (e.g. identifiers, interactions with 3rd party application server) is already accounted for in [7] as dedicated items.)
To support the view expressed previously, a draft Stage 2 CR ([6]; also attached to this contribution), introducing both EPC-level Discovery and EPC support of ProSe communication over WLAN, was submitted in SA2#98 for information. As shown in this draft CR, the incremental text specific to EPC support for ProSe communication over WLAN (indicated through italicised text) is negligible compared to the EPC-level ProSe Discovery baseline text.
Needless to say, neither of these two ProSe features has any RAN specification impact.

Time to Market
Since Wi-Fi Direct is already available on many smartphones, the “time to market” for this feature is relatively short, which should help operators to trial and explore potential business models for ProSe without requiring new spectrum assets. The only “deficit”, per se, is the lack of network assistance. Fortunately, the useful features of network assistance are straight-forward and simple to implement without any RAN impacts.
Conclusion and Proposal
This contribution proposed that EPC-assisted Wi-Fi Direct could be of significant benefit to cellular operators whether for reasons of increased revenue, more satisfied customers, or continued visibility onto offloaded traffic.
Specifically for end-users the benefits include:

· UE power saving from having the network perform proximity detection before engaging in Wi-Fi Direct discovery;

· Service continuity.
For Mobile operators the benefits include:

· Potential for testing new services and business models in the D2D arena without new spectrum assets;
· Quick time to market given Wi-Fi-Direct is available on many smartphones today;
· Traffic Offload opportunities.
From time budget perspective EPC support of ProSe communication over WLAN requires negligible standardisation effort on top of EPC-level ProSe Discovery and it is suggested that the two features combined require no more time budget than EPC-level ProSe Discovery alone. By postponing the roaming use case to Rel-13, it is also argued that the combined time budget can be reduced to 0.5 TR + 0.5TS slots.
It is proposed that SA agrees that EPC support of ProSe communication over WLAN shall be treated with high priority in Rel-12.
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