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Abstract of the contribution: This contribution discusses and proposes solution for network controlled ProSe direct communication using EUTRA one-to-one. 
Introduction

This contribution discusses and proposes solution for ProSe communication using E-UTRA one-to-one to cover Key Issue #4: ProSe Direct Communication one-to-one as defined in [1]. Both network controlled and autonomous connection setups are required. The former is applicable for both non-public safety and public safety Prose-enabled UEs when the UEs are served by E-UTRAN and the latter is applicable only to public safety ProSe-enabled UEs irrespective whether the UEs are served or not served by E-UTRAN. In this contribution, the network controlled setup is discussed and proposed.
Modelling of ProSe communication path
The purpose of the ProSe communication using E-UTRA one-to-one is to provide IP connectivity between the UEs using direct signals. ProSe communication path is modelled as a new packet data connection (equivalent to PDN connection) between two UEs consisting of default ProSe bearer. In its simplest form, it could be considered as a ProSe bearer if QoS differentiation is not required. In the network controlled ProSe communication, the UE is assumed to have active PDN connection(s) and thus ProSe connection can be associated to certain PDN connection for the service continuity purpose. 
The network assigns in the setup procedure the IP address for each ProSe-enabled UE authorized for ProSe connection.

ProSe connection setup
Network controlled ProSe connection setup may be UE triggered or network triggered. The former could be a subsequent operation after ProSe UE discovery using direct radio signals and the latter could be a following operation after EPC-level ProSe discovery and associated decision by the network to switch user traffic between UEs from infrastructure paths to ProSe paths, for instance. In the following, the UE triggered case is considered and network triggered ProSe connection setup is FFS. 
Before a new user session can be established onto ProSe communication path or existing user traffic between ProSe UEs can be switched from infrastructure path to ProSe communication path, a ProSe connection and associated ProSe radio link need to be established between UEs. The target UE may be either in ECM_IDLE or ECM_CONNECTED state. 

Network controlled ProSe connection and associated ProSe radio link setup when UEs are in ECM_CONNECTED mode is depicted in Figure 1.
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Figure 1 Creation of ProSe connection and ProSe radio link.

0. ProSe UE Discovery using direct signals takes place

1. UE#1 sends a request to setup a ProSe Connection with UE#2. UE#2 is identified with 3GPP level ProSe UE identifier the UE#1 has discovered in ProSe UE Discovery phase. 

2. MME evaluates the request, checks authorization from ProSe Server for ProSe communication between UE#1 and UE#2 (2a) & 2b)) and decides whether or not ProSe Connection is to be setup between UE#1 and UE#2

3. If MME decides to continue setting up ProSe connection, it sends ProSe Connection setup message including security keys, association of ProSe connection to PDN connection UE is having, IP address and NAS parameters for ProSe connection to E-UTRAN.
4. E-UTRAN makes admission control for the ProSe radio link associated with the ProSe connection to be established.
5. E-UTRAN sends ProSe connection and ProSe radio link configuration message to UE#1 including AS parameters for the ProSe radio link.
6. MME sends ProSe Connection setup message including security keys, association of ProSe connection to PDN connection UE is having, IP address and NAS parameters for ProSe connection to E-UTRAN. In case UE#2 is in ECM-IDLE state the MME will trigger paging procedure before this step. Association of the paging procedure to the on-going ProSe connection setup is FFS.
7. E-UTRAN sends ProSe Connection and ProSe Radio link configuration message to UE#2 including AS parameters for the ProSe radio link.
8. UE#1 acknowledges the ProSe radio link activation to the E-UTRAN with a RRC Connection Reconfiguration Complete message and E-UTRAN acknowledges the ProSe Connection activation to the MME with a ProSe Connection Setup Response message. 

9. UE#2 acknowledges the ProSe radio link activation to the E-UTRAN with a RRC Connection Reconfiguration Complete message and E-UTRAN acknowledges the ProSe Connection activation to the MME with a ProSe Connection Setup Response message.

10. & 11. Once MME receives acknowledgements from the UEs it sends confirmation message to both UEs. E-UTRAN may include ProSe radio link identity that can be used to request and grant radio resources for the radio link. 

12. UE#1 sends a ProSe connection setup request to UE#2 on radio resources assigned by E-UTRAN for the radio link identified in step 10 & 11. 

13. Authentication and security activation is performed between the UEs. Specific procedure is FFS. It’s also whether authentication/security activation is required in this case when the network controls the connection setup via secured links between the UEs and network.

14. UE#2 sends ProSe Connection setup response to UE#1 which includes its IP address, AS and NAS parameters to setup a ProSe Connection and ProSe radio link using a secured radio link. 

15. UE#2 sends ProSe Connection setup response to UE#1 which includes its IP address, confirmed AS and NAS parameters to setup a ProSe Connection and ProSe radio link using a secured radio link.

16. ProSe Connection and associated ProSe radio link are complete. 
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Solutions
Editor’s Note: This clause is intended to document architecture solutions. Each solution should clearly describe which of the key issues it covers and how. 
6.X
Solution X: Network controlled ProSe communication using EUTRA one-to-one
6.X.1
Functional description

    Editor’s Note: General description, assumption, and principles of the solution. 

The purpose of the ProSe communication using E-UTRA one-to-one is to provide IP connectivity between the UEs using direct signals. ProSe communication path is modelled as a new packet data connection (equivalent to PDN connection) between two UEs consisting of default ProSe bearer. In its simplest form, it could be considered as a ProSe bearer if QoS differentiation is not required. In the network controlled ProSe communication, the UE is assumed to have active PDN connection(s) and thus ProSe connection can be associated to certain PDN connection for the service continuity purpose.
In the network controlled ProSe communication setup, the network prepares the connection by using secured connections between the UEs and network after which mutual signalling between UEs using assigned parameters takes place to complete the setup.
The network assigns in the setup procedure the IP address for each ProSe-enabled UE authorized for ProSe connection.
6.x.2      Procedure for network controlled ProSe connection setup
Network controlled ProSe connection setup may be UE triggered or network triggered. The former could be a subsequent operation after ProSe UE discovery using direct radio signals and the latter could be a following operation after EPC-level ProSe discovery and associated decision by the network to switch user traffic between UEs from infrastructure paths to ProSe paths, for instance. In the following, the UE triggered case is considered and network triggered ProSe connection setup is FFS. 

Before a new user session can be established onto ProSe communication path or existing user traffic between ProSe UEs can be switched from infrastructure path to ProSe communication path, a ProSe connection and associated ProSe radio link need to be established between UEs. The target UE may be either in ECM_IDLE or ECM_CONNECTED state. 

Network controlled ProSe connection and associated ProSe radio link setup when UEs are in ECM_CONNECTED mode is depicted in Figure 2.
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Figure 2 Network controlled ProSe connection and ProSe radio link setup.
0. ProSe UE Discovery using direct signals takes place.
1. UE#1 sends a request to setup a ProSe Connection with UE#2. UE#2 is identified with 3GPP level ProSe UE identifier the UE#1 has discovered in ProSe UE Discovery phase. 

2. MME evaluates the request, checks authorization from ProSe Server for ProSe communication between UE#1 and UE#2 (2a) & 2b)) and decides whether or not ProSe Connection is to be setup between UE#1 and UE#2

3. If MME decides to continue setting up ProSe connection, it sends ProSe Connection setup message including security keys, association of ProSe connection to PDN connection UE is having, IP address and NAS parameters for ProSe connection to E-UTRAN.

4. E-UTRAN makes admission control for the ProSe radio link associated with the ProSe connection to be established.

5. E-UTRAN sends ProSe connection and ProSe radio link configuration message to UE#1 including AS parameters for the ProSe radio link.

6. MME sends ProSe Connection setup message including security keys, association of ProSe connection to PDN connection UE is having, IP address and NAS parameters for ProSe connection to E-UTRAN. In case UE#2 is in ECM-IDLE state the MME will trigger paging procedure before this step. Association of the paging procedure to the on-going ProSe connection setup is FFS.

7. E-UTRAN sends ProSe Connection and ProSe Radio link configuration message to UE#2 including AS parameters for the ProSe radio link.

8. UE#1 acknowledges the ProSe radio link activation to the E-UTRAN with a RRC Connection Reconfiguration Complete message and E-UTRAN acknowledges the ProSe Connection activation to the MME with a ProSe Connection Setup Response message. 

9. UE#2 acknowledges the ProSe radio link activation to the E-UTRAN with a RRC Connection Reconfiguration Complete message and E-UTRAN acknowledges the ProSe Connection activation to the MME with a ProSe Connection Setup Response message.

10. & 11. Once MME receives acknowledgements from the UEs it sends confirmation message to both UEs. E-UTRAN may include ProSe radio link identity that can be used to request and grant radio resources for the radio link.
12. UE#1 sends a ProSe connection setup request to UE#2 on radio resources assigned by E-UTRAN for the radio link identified in step 10 & 11. 
13. Authentication and security activation is performed between the UEs. Specific procedure is FFS. It’s also FFS whether authentication/security activation is required in this case when the network controls the connection setup via secured links between the UEs and network.
14. UE#2 sends ProSe Connection setup response to UE#1 which includes its IP address, AS and NAS parameters to setup a ProSe Connection and ProSe radio link using a secured radio link. 

15. UE#2 sends ProSe Connection setup response to UE#1 which includes its IP address, confirmed AS and NAS parameters to setup a ProSe Connection and ProSe radio link using a secured radio link.

16. ProSe Connection and associated ProSe radio link are complete.
6.X.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.X.4
Solution evaluation
Editor’s Note: To be completed.
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