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Abstract of the contribution: This contribution proposes a solution for ProSe one-to-one communication.
1. Introduction
This contribution proposes a solution for ProSe one-to-one communication. It is proposed to add the following solution to the TR 23.703.

***** BEGIN CHANGE *****
6.2.X
Solution: ProSe Direct one-to-one communication
6.2.X.1 Functional description
The solution in this clause addresses the key issue “ ProSe Direct Communication one-to-one” in clause 5.4. It is designed to be workable under/out of the E-UTRAN coverage. The solution bases on the ProSe service architecture defined in clause 6.1.9.1. 
6.2.X.2 Procedures 
6.2.X.2.1 The overall phases for ProSe one-to-one direct communication

The overall phases for ProSe one-to-one direct communication is depicted in the Figure 6.2.X.2.1-1.


[image: image1.emf]MME1 eNB1

                  UE-1

PorSe Layer     3GPP layer

PDCF1

eNB2

PDCF2

MME2

Phase 1: ProSe Direct one-to-one communication authorization in section 6.2.X.2.2

Phase 2. Network assisted establishment for Direct one-to-one communication in section 6.2.X.2.3

Phase 3. The  establishment for Direct one-to-one communication between UE-1 and UE-2 in section 6.2.X.2.4

Phase 4. Direct one-to-one communication between UE-1 and UE-2 in section 6.2.X.2.5

Phase 5. Direct one-to-one communication release  in section 6.2.X.2.6

                  UE-2

3GPP  Layer   ProSe  layer


Figure 6.2.X.2.1-1: The overall phases for ProSe Direct one-to-one communication
The overall ProSe direct communication includes the following phases:

1. The network authorize whether the request for direct one-to-one communication is allowed. The network also notifies the target UE the request for direct communication.
2. If the request for ProSe Direct one-to-one communication is allowed, the network (the PDCF,MME and eNB) assists to establish the direct one-to-one communication. This phase includes the allocation of radio resources for Direct one-to-one communication and providing the setup parameters needed for direct communication to the UE-1 and UE-2. 
Note: For the ProSe direct one-to-one communication out of the E-UTRAN coverage, the phase 1 and 2 are not needed.

3. The UE-1 and UE-2 establish the ProSe direct one-to-one communication. If the UE-1 and UE-2 are under the E-UTRAN coverage, the UE-1 and UE-2 establish the direct communication based on the radio resource and parameters obtained in Phase 2. Otherwise they establish the direct communication based on the pre-configured parameters.
4. UE-1 and UE-2 exchange data via the established direct connection.

5. UE-1 and UE-2 release the direct communication. The UE also reports the release event to the network in order that the network could generate the charging record for the ProSe Direct Communication. 
6.2.X.2.2 ProSe Direct one-to-one communication authorization 

The ProSe Direct one-to-one communication is initiated by the ProSe Application on the UE. The procedure for ProSe Direct one-to-one communication authorization is depicted in Figure 6.2.X.2.2-1. In this procedure, the UE-1 and UE-2 are served by the different eNBs, MMEs and PDCFs. 
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Figure 6.2.X.2.2-1: ProSe Direct one-to-one communication authorization
1. The ProSe application XY on the UE-1 sends the ProSe Communication request (Application User Identity A, target Application User Identity B, Application ID) to the 3GPP layer of the UE-1 to request to establish ProSe direct communication with the application user B on the UE-2. 
2. The 3GPP layer of the UE sends ProSe Communication Authorization request (Application User Identity A, Application User Identity B, Application ID, ProSe UE ID of UE-1) to the PDCF-1 in order to establish ProSe direct communication with UE-2.

3. The PDCF-1 authorizes whether the UE-1 can establish ProSe direct communication with UE-2 based on the ProSe UE context. If the UE-1 is not authorized to establish ProSe direct communication, the PDCF-1 will directly sends ProSe Comm Authorization Response with the failure reason to the UE-1. If the authorization is successful, the PDCF-1 gets the target UE-2 ProSe UE ID via the interaction with the AS.
4. The PDCF-1 identifies the PDCF-2 according to ProSe UE ID of UE-2 and sends ProSe Comm Authorization request (Application ID, ProSe UE ID of UE-1 and UE-2) to PDCF-2. If the UE-1 and the UE-2 are served by the same PDCF, this step and step 8 are not needed.

5. The PDCF-2 sends ProSe Comm Alert (Application ID, ProSe UE ID of UE-1/UE-2) to the 3GPP layer of the UE-2, notifying UE 2 the initiation of the ProSe direct communication from UE 1.

6. The 3GPP layer of the UE-2 may further notifies the application of user B that the UE-1 requests the ProSe one-to-one communication. The application user B may determine whether the request from UE-1 is accepted.

7. If the direct communication request is permitted by the application of user B, the 3GPP layer of UE-2 sends ProSe Comm Response to the PDCF-2, indicating that the UE-2 accepts the ProSe direct communication request from UE-1.

8. The PDCF-2 sends ProSe Comm Authorization Response (Application ID, ProSe UE ID of UE-1/UE-2, indicator that the request is accepted) to the PDCF-1.

9. If the ProSe direct communication is allowed by the PDCF-2, the PDCF-1 sends the ProSe Comm Establish Request (ProSe UE ID of UE-1 and UE-2) to the MME-1 which serves the UE-1.

10. The MME-1 allocates the Direct Connection ID for the ProSe Direct one-to-one communication to be established and sends it to the PDCF-1 via ProSe Comm Establish Response. 

11. The PDCF-1 notifies the UE-1 that the ProSe communication request is allowed and assigns the Direct Connection ID to the UE1.

12. The PDCF-1 sends ProSe Comm Notification (ProSe UE ID of UE-1 and UE-2, the Direct Connection ID) to PDCF-2. This step is not needed if the UE-1 and UE-2 are served by the same PDCF.

13. The PDCF-2 sends ProSe Comm Establish Notification (ProSe UE ID of UE-1 and UE-2, the Direct Connection ID) to the MME-2 which serves the UE-2. This step and step 14 are not needed if the UE-1 and UE-2 are served by the same PDCF and MME.

14. The MME-2 stores the ProSe UE ID of UE-1 and UE-2, the Direct Connection ID for late usage in Phase 2.

15. The PDCF-2 triggers the UE-2 to initiate the ProSe Direct one-to-one communication.
6.2.X.2.3 Network assisted establishment for ProSe Direct one-to-one communication
The procedure for the network assisted establishment for ProSe Direct one-to-one communication is depicted in Figure 6.2.X.2.3-1.
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Figure 6.2.X.2.3-1: the network assisted establishment for ProSe Direct one-to-one communication
1. After the ProSe direct communication is authorized, the 3GPP layer of the UE-1 sends ProSe Comm Resource Allocation Request (Direct Conn ID) to MME in order to acquire resource of UE-1 and UE-2 used in ProSe direct communication. 
Note: ProSe Comm Resource Allocation Request could be a new NAS message or be implemented based on Extended Service Request message.
2. The MME-1 requests the eNB-1 to allocate the radio resource of UE-1 for the ProSe direct communication to be established.

3. The eNB-1 allocates the radio resource for ProSe Direct Communication and sends the parameters of the radio resource to MME-1 within ProSe Comm Resource Allocate Response. 

Notes: The detail parameters for ProSe Direct Communication is studied in RAN WGs.

4. Upon receiving the ProSe Comm Resource Allocate Response, the MME-1 sends the resource information to PDCF-1 by ProSe Comm Resource Notification message. The PDCF-1 sends the resource information for ProSe direct communication to PDCF-2, and the PDCF-2 further sends the resource information for ProSe direct communication to MME-2. The resource information includes the allocated radio resource for UE-1, the security key used by UE-1 for ProSe Direct communication.
5. Similar as Step 4, the MME-2 sends the resource information of UE-2 for ProSe Direct Communication to MME-1 via PDCF-2 and PDCF-1. 
6. The MME-1 sends ProSe Comm Activate Request to eNB-1, including the radio resources of UE-1 and UE-2, the IP address of UE-2 and the security key of UE-1 and UE-2.
7. The eNB1 sends the RRC Connection Reconfiguration message including the parameters described in step 6 to the UE-1. The UE-1 is triggered to establish ProSe direct one-to-one communication with UE-2. The detailed direct one-to-one communication establishment procedure is defined in clause 6.2.X.2.4.

8. The eNB1 sends S1-AP message to confirm the activation of the ProSe direct communication.

9. Similar as the steps 6~8, the MME-2 notifies UE-2 to establish the ProSe direct communication with UE-1. These steps could occur concurrently with the steps 6~8. 
6.2.X.2.4 Establishing direct one-to-one communication between the UEs 
The procedure for establishing direct one-to-one communication between the UEs is depicted in Figure 6.2.X.2.4-1.
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Figure 6.2.X.2.4-1: establishing direct one-to-one communication between the UE-1 and UE-2
1. 3GPP layer of the UE-1 sends ProSe Communication Establish Request (ProSe Destination UE ID , Direct Connection ID) using the allocated radio resource for ProSe direct communication.

2. After the UE-2 receives the request from UE-1, the UE-1 and UE-2 performs the security procedure in order to establish the security communication. 
Note: The security procedure needs to be studied in SA3 WG.

3. After the security procedure is completed, the UE-2 sends ProSe Communication Establish Accept message to the UE-1.

4. The UE-1 sends ProSe Communication Establish Complete message to UE-2.

5. The 3GPP layer of the UE notifies eNB1 that the ProSe direct communication is established. 

6. The eNB may store the status of the direct connection in the UE context and further notice the MME-1 that the ProSe direct communication is established via the S1-AP message.

7. The 3GPP layer of UE-1 sends ProSe Communication Establish Complete message to the ProSe Application.

8. Like step 5~7, the UE-2 notices the completion of the ProSe direct communication establishment. 

For the ProSe direct one-to-one communication out of the E-UTRAN coverage, 
· The security parameter needed on step 2 is not obtained from network and the UEs negotiate the security keys for the direct communication based on the pre-configured parameters.  
· The step 5 and 6 are not needed.
6.2.X.2.5 Direct one-to-one communication between the UEs 
Note: It is FFS that whether and how the UE report the status of the ProSe direct communication to the network.
6.2.X.2.6 Releasing direct one-to-one communication between the UEs 
The procedure for releasing the ProSe direct communication is depicted in Figure 6.2.X.2.6-1.
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Figure 6.2.X.2.6-1: releasing direct one-to-one communication between the UE-1 and UE-2

0. The direct communication release procedure is triggered. This may due to the application finish the related task or the network revokes the communication authorization, or the UE requests to switch from the direct communication path to the infrastructure communication path. 
1. The 3GPP layer of the UE-1 sends the ProSe Comm Release Request to the UE-2;

2. The UE-2 sends the ProSe Comm Release Complete to the UE-1;

3. The UE-1 notices eNB-1 that the ProSe direct connection is released with the session usage information. 

4. The eNB-1 changes the status of the ProSe direct communication. The eNB-1 further notices MME-1 that the ProSe direct communication is released. The session usage information can be used by the network to perform charging for the ProSe direct communication. The Session usage information could include the data traffic and the communication duration.

5. The MME-1 sends the Direct Comm Release Notice (Direct Conn ID, Session Usage Information) to PDCF-1. The PDCF-1 could generate the charging records for the ProSe direct communication.

For the ProSe direct one-to-one communication out of the E-UTRAN coverage, the step 3, 4 and 5 are not needed.

6.2.X.3 Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.2.X.4 Solution evaluation

Editor’s Note: To be completed
***** END CHANGE *****
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