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Abstract of the contribution: It proposes how One-to-One communication could be realized using the existing one-to-many ProSe communication. 
1	Introduction
One-to-one ProSe direct communication has been ruled out from the scope of Rel-13 while ProSe UE-to-network relay is still in the scope [RP-142311]. However, when the remote UE sends the uplink traffic to the network via the ProSe UE-to-network relay, one-to-one communication is necessary between the remote UE and the relay. And the one-to-one communication itself is necessary for private call between two Prose UEs.
In this paper, we propose a one-to-one communication mechanism using the existing one-to-many ProSe communication.  
2	Discussion
The one-to-many ProSe direct communication is introduced in TS 23.303[3].
That is, ProSe UEs in a ProSe group have the configured information for one-to-many group communications such as ProSe group ID, Group security material, radio related parameters and ProSe Group IP multicast address. 
The sending UE sends the IP data to the provisioned ProSe Group IP multicast address using the ProSe Layer-2 Group ID as Destination Layer-2 ID and the ProSe UE ID assigned from the ProSe Key Management Function as Source Layer-2 ID. The receiving UE filters out the received frames based on the ProSe Layer-2 Group ID contained in the Destination Layer-2 ID and if it matches one of the configured Group IDs, it delivers the enclosed packet to the upper layers. The IP stack filters the received packets based on the Group IP multicast address.
For the one-to-one communication we assume that ProSe UE configuration parameters (e.g. including ProSe group ID for one-to-one communication, Group security material, radio related parameters) are configured in the participating UEs, where the ProSe Group IP multicast address does not be configured. 
The ProSe UEs exchange the control messages for IP assignment using the packet transmission mechanism of the one-to-many ProSe direct communication. Each UEs become to obtain the IP address for one-to-one communication.
3	Text proposal
**************Start of First Change ****************

[bookmark: _Toc404614796][bookmark: _Toc404614804]7.1	Solution for one-to-one ProSe Direct Communication
Editor’s note:	This clause is intended to document the agreed architecture solution for one-to-one direct communication using one-to-many ProSe Direct Communication.
[bookmark: _Toc404614797]7.1.1	Functional Description
Editor’s note:	General description, assumptions, and principles of the solution. 
One-to-one ProSe direct communication one-to-one can beis realised by reusing the one-to-many ProSe Direct Communication (see TS 23.303 [3]) over the ProSe group, which consists of establishing a secure layer-2 link over PC5 between  the two UEs.
It is assumed that ProSe UE configuration parameters (e.g. including ProSe group ID for one-to-one communication, Group security material, radio related parameters) are configured in the participating UEs.
Based on the configured parameters the two UEs perform one-to-many ProSe Direct communication over their own ProSe group.
Each UE has a Layer-2 ID for unicast communication that is included in the Source Layer-2 ID field of every frame that it sends on the layer-2 link and in the Destination Layer-2 ID of every frame that it receives on the layer-2 link.
The Layer-2 ID for unicast communication is either globally unique or the UE needs to ensure that it is at least locally unique. In the latter case the UE needs to be prepared to detect Layer-2 ID conflicts with adjacent UEs and self-assign a new ProSe UE ID when a conflict is detected.
The layer-2 link for ProSe direct communication one-to-one is identified by the combination of the Layer-2 IDs of the two UEs. This means that the UE can engage in multiple layer-2 links for ProSe direct communication one-to-one using the same Layer-2 ID.

[bookmark: _Toc404614798]7.1.2	Procedures
Editor’s note:	Describes the high-level operation, procedures and information flows for the solution.
One-to-one ProSe direct communication one-to-one is composed of the following procedures:
1. 	The originating and receiving UEs are configured with the related information for one-to-many ProSe Direct Communication as defined in clause 4.5.1.1.2.3.3 in TS 23.303[3], where the ProSe Group IP multicast address shall not be configured. The UE obtains the necessary group context such as ProSe Layer-2 Group ID and the radio resource related parameters used for the Direct Communication.
2.	The UEs setup the direct one-to-one communication connection as follows:
The originating UE finds the appropriate radio resource to conduct one-to-many ProSe Direct Communication as specified in clause 4.5.1.1.2.3.1. The UE transmits the packet with the corresponding Source Layer-2 ID and Destination Layer-2 ID. The Source Layer-2 ID is set to the ProSe UE ID assigned from the ProSe Key Management Function. The Destination Layer-2 ID is set to the ProSe Layer-2 Group ID.
The receiving UE filters out the received frames based on the ProSe Layer-2 Group ID contained in the Destination Layer-2 ID and if it matches one of the configured Group IDs, it delivers the enclosed packet to the upper layers. 
NOTE1:	More details about packet transmission in STEP 2 to be defined in RAN specifications.
NOTE2:  In step 2 the control messages for IP address/prefix assignment are transmitted over PC5 per the configured IP version.
-	Establishment of a secure layer-2 link over PC5;
-	IP address/prefix assignment.
[bookmark: _Toc404614799]7.1.2.1	Establishment of secure layer-2 link over PC5
Depicted in Figure 7.1.2.1-1 is the procedure for establishment of secure layer-2 link over PC5:


Figure 7.1.2.1-1: Establishment of secure layer-2 link over PC5
1. UE-1 sends a Direct Communication Request message to UE-2 in order to trigger mutual authentication.
NOTE: The link initiator (UE-1) needs to know the Layer-2 ID of the peer (UE-2) in order to perform step 1. As an example, the link initiator may learn the Layer-2 ID of the peer by executing a discovery procedure first or by having participated in ProSe one-to-many communication including the peer.
2. UE-2 initiates the procedure for mutual authentication. The successful completion of the authentication procedure completes the establishment of the secure layer-2 link over PC5.
Editor’s note: It is FFS whether the Direct Communication Request message in step 1 and the messages used for authentication in step 2 belong to the same of different protocols. In either case, the PDU Type field in the PDCP header is used to discriminate the PDU Type on the receiver side.
[bookmark: _Toc404614800]7.1.2.21	IP address assignment
At least the following standard IETF mechanisms are used for IP address/prefix assignment:
-	DHCP based IP address configuration for assignment of IPv4 address;
-	IPv6 Stateless Address auto configuration specified in RFC 4862 [6] for assignment of IPv6 prefix.
One of the two UEs acts as DHCP server or IPv6 default router.
In the ProSe UE-NW Relay case the relay acts as DHCP server or IPv6 default router for all Remote UEs that connect to it over a secure layer-2 link over PC5.

[bookmark: _Toc404614801]7.1.3	Impact on Existing Entities and Interfaces
Editor's note:	Impacts on existing nodes or functionality will be added.
[bookmark: _Toc404614802]7.1.4 	Topics for further study for one-to-one ProSe Direct Communication
Editor’s note:	Topics for FFS will be collected for this particular functionality. 
It is FFS whether the Direct Communication Request message (step 1 in Figure 7.1.2.1-1) and the authentication messages (step 2 in Figure 7.1.2.1-1) belong to the same or different protocols.
QoS is FFS.
It is FFS whether there is a need for other mechanisms for IP address assignment (e.g. to assist service continuity between the direct path and the infrastructure path between the two UEs, or for the case of an isolated (i.e. non-relay) one-to-one communication).
It is FFS whether one-to-one communication requires real-time network authorisation when the two UEs are in coverage.

[bookmark: _Toc404614803]7.1.5	Conclusions on one-to-one ProSe Direct Communication
Editor’s note:	Conclusions will be collected for this particular functionality
**************End of First Change ****************
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