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Abstract of the contribution: This contribution discusses and proposes a solution for ProSe Communications using EUTRA. 
Introduction

ProSe Communications setup may be UE triggered or network triggered. The former could be a subsequent operation after successful UE discovery using direct radio signals and the latter could be a following operation after EPC based ProSe UE Discovery or after a decision network decides to switch IP flows between UEs from Infra paths to ProSe paths, for instance.
*********** TEXT PROPOSAL FOR TR 23.703 ***********
6
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: ProSe Communications using EUTRA

6.X.1
Functional description

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

It’s assumed per SA1#61 and SA2#95 JM1 - SA2 questions & SA1 agreed answers that ProSe Communications is IP based.

Before a new IP flow can be established between ProSe UEs using ProSe Communications path or an existing IP flow between ProSe UEs can be switched from Infrastructure path to ProSe Communications path, a ProSe bearer (equivalent to EPS bearer) and associated ProSe radio bearer need to be established between UEs. ProSe Communications setup procedure may be UE triggered or network triggered. In the UE triggered case the target UE may be either in ECM_IDLE or ECM_CONNECTED state and in the network triggered case one or both of the UEs can be either in ECM_IDLE or ECM_CONNECTED state.

When new IP flow(s) is/are added onto the established ProSe Bearer between UEs, the admission/authorization is requested from the EPC so that EPC is able to know IP flows UEs are having in between, and that EPC can monitor the quality of traffic on ProSe Communications path. 

Switching of IP flow(s) from Infrastructure path to ProSe Communications path is performed and controlled by the EPC. If there is no existing ProSe Bearer between UEs the network initiates the ProSe Bearer Setup procedure. In case the IP flow(s) to be switched is/are using global IP addresses at both ends (i.e. UEs are having a global IP address configured) the switching can be done by reconfiguring the TFT filters of involved EPS Bearer(s) and ProSe Bearer in the UEs. To avoid loss of the IP packets that are on the way while configuration of the TFT filters takes place, the UE should be able to receive IP packets of the same IP flow simultaneously from Infrastructure path and ProSe Communications path for some time after TFT filter configuration.

6.X.2
Procedures

ProSe Bearer creation

Creation of ProSe Bearer and associated ProSe Radio Bearer when UEs are in ECM_CONNECTED mode is depicted in Figure 1.
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Figure 1 Creation of ProSe Bearer and ProSe Radio Bearer.

0. ProSe UE Discovery using direct signals or via network (dashed box) takes place

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

2. EPC/session management evaluates the request and decides whether or not ProSe Bearer is to be setup between UE#1 and UE#2

3. EPC sends ProSe Bearer setup message to EUTRAN which includes parameters to setup a ProSe Radio Bearer to UE#1. In case the network triggers the setup procedure and UE#1 is in ECM-IDLE state the MME will trigger paging procedure before this step.

4. EUTRAN makes admission control for the associated ProSe Radio Bearer

5. EUTRAN sends ProSe Bearer and ProSe Radio Bearer configuration message to UE#1.

6. EPC sends ProSe Bearer setup message to EUTRAN which includes parameters to setup a ProSe Radio Bearer to UE#2. In case UE#2 is in ECM-IDLE state the MME will trigger paging procedure before this step.

7. EUTRAN sends ProSe Bearer and ProSe Radio Bearer configuration message to UE#2.
8. UE#1 acknowledges the ProSe radio bearer activation to the EUTRAN with a RRC Connection Reconfiguration Complete message and EUTRAN acknowledges the ProSe bearer activation to the MME with a Bearer Setup Response (Bearer Identity) message. 

9. UE#2 acknowledges the ProSe radio bearer activation to the EUTRAN with a RRC Connection Reconfiguration Complete message and EUTRAN acknowledges the ProSe bearer activation to the MME with a Bearer Setup Response (Bearer Identity) message.
10. & 11. Once EPC receives acknowledgements from the UEs it sends confirmation message to both UEs. EUTRAN may include ProSe radio bearer identity that can be used to request and grant radio resources for the radio bearer. 

12. ProSe Bearer and ProSe Radio Bearer are established. ProSe Bearer could be routed via EUTRAN in which case corresponding Radio Bearers are between UEs and their serving eNB(s) (i.e. Uu interface). 

Network triggered ProSe Bearer setup can be done by omitting the step 1. in above procedure. 

Adding IP flows onto ProSe Bearer
When new IP flow(s) is/are added onto created ProSe Bearer between UEs, the EPC is to be informed so that EPC can monitor the quality of traffic on ProSe Communications path, as illustrated in Figure 2.
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Figure 2 Establishment of new IP flow(s) (Application session) on ProSe Bearer.

       0. ProSe Bearer and associated ProSe Radio bearer are established

       1. ProSe-enabled UE request radio resources from EUTRAN

2. EUTRAN provides radio resources for the UEs. A common identifier could be used for the UE pair to assign and            request radio resources. The EUTRAN level identifier could be provided in the setup of ProSe Radio Bearer.

3. Application level session setup takes place over IP on ProSe Bearer. Application is assumed to be pre-authorized for ProSe.

       4. UEs inform the EPC/Session management entity about established IP flow(s) over ProSe Bearer.

       5. Application session traffic exchange takes place on ProSe Bearer.

       6. UEs periodically report information about IP flow(s) on ProSe Bearer to allow EPC/Session management to control.

Switching of IP flows between Infrastructure based and ProSe Communications path
Switching of IP flows from Infra to ProSe Communications path is illustrated in Figure 3.
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Figure 3 Switching IP flow(s) from Infra to ProSe Communications path.

       0. UEs are having active EPS Bearer(s) and ProSe Bearer

1. UEs are involved in periodical ProSe UE Discovery either using direct signals or via EPC

2. EPC/Session management decides to switch IP flow from EPS bearer of the UEs onto ProSe Bearer

3. EPC/Session management sends configuration to UE#1 to configure TFT filters for ProSe Bearer and EPS bearer conveying IP flow to be switched. Configurations include time instants when TFT filter changes are to be in effect. 

4. EPC/Session management sends configuration to UE#2 to configure TFT filters for ProSe Bearer and EPS bearer conveying IP flow to be switched. Configurations include time instants when TFT filter changes are to be in effect.
5. At given time instant UEs configure TFT filter so that IP packets belonging to IP flow to be switched are routed via ProSe Bearer. 

6.X.3
Impact on existing entities and interfaces
UE, EUTRAN, EPC.
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