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Abstract of the contribution: This paper proposes a control plane based solution for Key Issue#9: EPC support for WLAN direct communication.
Discussion
Key Issue 9 in TR 23.703 addresses 3 questions:

-
What is the configuration information required by a ProSe-enabled UE with WLAN capability for the purpose of establishing ProSe-assisted WLAN direct communication?

-
How EPC provides the configuration information to a ProSe-enabled UE with WLAN capability?

-
How does the network authorise the WLAN direct communication from the ProSe-enabled UE with WLAN capability?

This contribution proposes to use a control plane based solution to address the above key issue. It is assumed that WLAN direct communication is based on WFA WiFi direct mechanism, that is, the WLAN direct communication adopts WiFi direct as a communication means while the establishment, authorization and tear down of the communication is controlled by EPC. More specifically, in this solution, when the initiating UE is triggered to use WLAN direct communication, it sends a request to EPC with necessary information included, for example, the application ID, Group owner preference and etc. The EPC authorizes the request and notifies the direct communication request to the terminating UE. If the terminating UE accepts the request, it sends back a response including the necessary information. Then the EPC determines the parameters and sends them to the initiating UE and terminating UE.

Detailed call flow is shown in Proposal part.
Proposal
It’s proposed to add the alternative solution in the TR to address Key Issue 9.
First change
6.2
ProSe Communication
6.2.X
Solution X: EPC support for WLAN direct communication based on CP sigalling
6.2.X.1
Functional description
This solution addresses key issue #9: EPC support for WLAN direct communication.
The system architecture is depicted in Figure 6.2.X.1-1 and Figure 6.2.X.1-2 below.
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Figure 6.2.X.1-1: Architecture for WLAN direct communication in non-roaming scenario
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Figure 6.2.X.1-2: Architecture for WLAN direct communication in roaming scenario
The MME has the following function with regarding to direct communication:

· Authorization of WLAN direct communication based on subscription;

· Interaction with ProSe Server to transfer information between UE and ProSe Server;
The ProSe Server has the following functions:
· Authorization of WLAN direct communication based on discovery setting;
· Interaction with MME to receive and send direct communication request;

· Interaction with Application Server to receive discovery setting and the mapping between Application ID and ProSe ID;

· Determination of parameters for WLAN direct communication, e.g. Group owner, etc.
In this solution, the initiating UE interrogates with MME to authorize the WLAN direct communication before establishing direct communication path, if the authorization is successful the MME will pass the request to ProSe Server which will initiate negotiation with the terminating UE and determines the parameters for direct communication. 
6.2.X.2
Procedures
The call flow for WLAN direct communication establishment is shown in Figure 6.2.X.2-1. UE A is the initiating UE and UE B is the terminating UE. It is assumed that UE A and UE B belong to different MMEs and ProSe Servers. In case UE A and UE B belong to the same MME and/or ProSe Server, the call flow can be simplified.
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Figure 6.2.X.2-1: WLAN direct communication path establishment
1. UE A and UE B may have performed direct discovery based on WiFi P2P mechanism. In that case, UE A and UE B shall interact with EPC before Group Formation takes place.
2. Triggered by some internal trigger, UE A sends a Generic NAS Transport message to MME A to request WLAN direct communication establishment. The UE includes parameters (e.g. UE A’s ProSe ID, UE A’s Application ID, UE B’s Application ID, Group owner preference, etc) for WLAN direct communication as a container in the message.
3. Receiving the Generic NAS Transport message with WLAN direct communication container included, the MME checks whether UE A is allowed to use WLAN direct communication based on subscription. If not allowed, MME A returns a Reject message; else the MME A sends a Direct Communication Request message to ProSe Server A. 

Editor’s Note: It’s FFS how many ProSe Servers there will be in a PLMN and how the MME addresses the ProSe Server.
4. Based on UE A and UE B’s Application ID, ProSe Server A checks whether UE A and UE B are allowed to use WLAN direct communication for the required application based on their discovery settings. This may require interaction between ProSe Server and Application Server which is not shown in the figure. ProSe Servre A also gets UE B’s ProSe ID in this step from Application Server. If WLAN direct communication is allowed and UE B belongs to ProSe Server B, ProSe Server A sends a Direct Request to ProSe Server B. The Direct Request message includes UE B’s ProSe ID.
5. Based on the mapping between UE B’s ProSe ID and its permanent identifier, ProSe Server B sends a Direct Communication Request to MME B. The Direct Communication Request includes UE B’s permanent identifier and other parameters, if needed. ProSe Server B may have to interrogate with HSS to receive the MME address where UE B is registered.
6. MME B notifies the UE B of the request for establishment of WLAN direct communication. The notification is included in a Generic NAS Transport message as a container. If UE B is in idle mode, MME B shall page the UE first.
7-9. Upon receiving the request included in Generic NAS Transport, UE B responses with communication parameters (e.g. Group owner preference, etc) as a container in Generic NAS Transport to MME B. MME B then forwards it to ProSe Server B which further forwords it to ProSe Serve A. There might be user interaction before UE B sends back the response.
10. Upon receiving the Direct Response, ProSe Server A has got both UE A and UE B’s information to determine the parameters for WLAN direct communication path. ProSe Server chooses the preferred channel, the Group Owner and etc, then sends a Direct Communication Notification message with these parameters to MME A which forwards it to UE A.

11-12. ProSe Server A sends a Direct Communication Notification message to ProSe Server B, which forwards it to MME B and then UE B.
13. After both receiving the notification of WLAN direct communication, UE A and UE B establishes the direct communication path using the parameters included in messages in step 10 and step 12.
6.2.X.3
Impact on existing entities and interfaces
This solution has no RAN impact.
This solution has impact on MME. 
MME:

· Authorization of WLAN direct communication based on subscription;

· New interface between ProSe Server;

6.2.X.4
Solution evaluation
End of change

3GPP

SA WG2 TD


_1434884995.vsd
MME


ProSe Server


HSS


UE A


UE B


Application Server


PLMN A


MME


ProSe Server


HSS


PLMN B


WLAN direct communication path



_1434885574.vsd
UE A


UE B


MME A


MME B


ProSe Server A


ProSe Server B


7. Generic NAS Transport (Container)


8. Direct Communication Response (comm. parameters)


1. Direct Discovery


2.Generic NAS Transport (Container)


3.Direct communication Request (comm. parameters)


4.Direct Request (UE B ID)


5.Direct communication Request (UE B ID)


6. Generic NAS Transport (Container)


9. Direct Response (comm. parameters)


10.Direct Communication Notification (parameters for direct path)


11.Direct communication Notification


12.Direct Communication Notification (parameters for direct path)


13.Setup direct communication path



_1434782606.vsd
MME


ProSe Server


HSS


UE A


UE B


Application Server


EPC


WLAN direct communication path



