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Abstract of the contribution: This paper proposes the solution on Path switching under control of the ProSe server.
1. Discussion

TS 22.278 describes the switching of user traffic between a ProSe E-UTRA Communication path and an infrastructure Path under control of the network as follows;
The establishment of a user traffic session on the ProSe E-UTRA Communication path and the switching of user traffic between a ProSe E-UTRA Communication path and an EPC Path are under control of the network. This requirement applies to any ProSe E-UTRA Communication between two Prose-enabled UEs, ProSe Group Communication and ProSe Broadcast Communications.
This contribution proposes the path switching solution with control of the ProSe server, and the following procedures are included in this contribution.
a. Path switching from an infrastructure path to a ProSe Communication path 
· Alternative 1: The ProSe server notifies the decision on path switching to the UE (Figure 6.x.2.1-1)
· Alternative 2: The ProSe server notifies the decision on path switching to the MME (Figure 6.x.2.1-2)
b. Path switching from a ProSe Communication path to an infrastructure path
· The ProSe server notifies the decision on path switching to the UE (Figure 6.x.2.2-1)
The functionality of ProSe server is as follows;

1) checks the proximity between two UEs (only Alternative 1 and 2, Figure 6.x.2.1-1 and Figure 6.x.2.1-2)
2) evaluates/decides if the path switching is proper or not at any moment
3) notifies the decision on path switching to the UEs
4) notifies the decision on path switching to the MME (only alternative 2, Figure 6.x.2.1-2)
With this notification from the ProSe Server, the UE requests a MME a bearer setup to perform the path switching. The MME checks the radio resource for the bearer through the interaction with an eNB.
2. Proposed Changes

It is proposed to capture the followings in the TR 23.703.

* * * * Start of 1st Change * * * *
6.X
Solution X: Path switching under control of the ProSe server
This solution focuses on the key issue #11, Service Continuity aspects, and especially addresses the solution on path switching under control of the ProSe server.

6.X.1
Functional description

In this solution, the functionality of ProSe server is as follows;

1) checks the proximity between two UEs (only Alternative 1 and 2, Figure 6.x.2.1-1 and Figure 6.x.2.1-2)

2) evaluates/decides if the path switching is proper or not at any moment

3) notifies the decision on path switching to the UEs

4) notifies the decision on path switching to MME (only alternative 2, Figure 6.x.2.1-2)

With this notification from the ProSe Server, the UE requests a MME a bearer setup to perform the path switching. The MME checks the radio resource for the bearer through the interaction with an eNB.

6.X.2
Procedures
6.X.2.1 
Path switching from an infrastructure path to a ProSe communication path

Figure 6.x.2.1-1 shows the path switching from an infrastructure path to a ProSe communication path, and especially the case that the ProSe server notifies the decision on path switching to the UEs. 

As the result of the path switching, a ProSe communication path is directly established between the ProSe-enabled UEs using E-UTRA or via local eNB(s). Also, a ProSe-assisted WLAN direct communication path between the ProSe-enabled UEs can be established.
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Figure 6.x.2.1-1: Path switching from an infrastructure path to a ProSe communication path (Alternative 1)  
1. A UE-1 and a UE-2 have an infrastructure path and communicate each other.

2. The ProSe server attempts to check proximity between two UEs based on the location information and the current permissions. It may be performed with the ProSe Discovery procedure. It can be periodically performed and/or whenever the ProSe server detects the location change of a UE.
3. The ProSe server evaluates if it is allowed the setup of a ProSe Communication path between two UEs or not, based on the proximity criteria for ProSe Communications and decides the path switching.
4. In order to notify the decision on the path switching, the ProSe server sends the UE-1 an Alerting message with the policy and/or assistant information needed for ProSe communication. The policy includes the conditions to decide whether the ProSe Communication link can be established or be kept (e.g. radio signalling strength, achievable QoS). If the policy is pre-configured in a UE or sent independently, it may be not included in the Alerting message.
5. When the conditions for ProSe Communication (based on the policy from the ProSe server) are met in UE-1, the UE-1 sends a MME the request message for a ProSe bearer setup with the UE-2. 
6. The MME checks the radio resource for the ProSe bearer through the interaction with an eNB. During the radio configuration, the eNB allocates the radio resource for a ProSe bearer of the UE-1. The MME assigns the bearer id which is used for ProSe Communication with the UE-2 and updates the UE context with the corresponding information.
7. The UE-1 receives the response from the MME via eNB. If the radio resource for the ProSe is not enough, the MME can reject the request on ProSe bearer setup/path switching.
8. Step 4-7 are repeated with UE-2.
9. The UE-1 and the UE-2 can attempts to set up a ProSe Communication path.
10. After establishing a ProSe Communication path, the UE-1 and the UE-2 release or modify the corresponding EPS bearer.
Figure 6.x.2.1-2 shows the path switching from an infrastructure path to a ProSe communication path, and especially the case that the ProSe server notifies the decision on path switching to the MME. 

As the result of the path switching, a ProSe communication path is directly established between the ProSe-enabled UEs using E-UTRA or via local eNB(s). Also, a ProSe-assisted WLAN direct communication path between the ProSe-enabled UEs can be established.

[image: image2.emf]UE-1 HSS

ProSe

server

eNB UE-2 GW MME

9. Step (A) with UE-2

1. EPS bearer

1. EPS bearer

3. Evaluation for path

switching

2. Proximity Check(s) between UE-1 and UE-2

4. Alerting (policy and assistant information for ProSe communication)

11. EPS bearer release/modification

11. EPS bearer release/modification

(A)

10.  ProSe Communication 

link setup

5. Paging or Alerting

8. Response for Path switching 

7. Radio resource check,

UE context update

Radio resource 

configuration

6. Request  “ProSe bearer with UE-2”


Figure 6.x.2.1-2: Path switching from an infrastructure path to a ProSe communication path (Alternative 2) 

1. A UE-1 and a UE-2 have an infrastructure path and communicate each other.

2. The ProSe server attempts to check proximity between two UEs based on the location information and the current permissions. It may be performed with the ProSe Discovery procedure. It can be periodically performed and/or whenever the ProSe server detects the location change of a UE.
3. The ProSe server evaluates if it is allowed the setup of a ProSe Communication path between two UEs or not, based on the proximity criteria for ProSe Communications and decides the path switching.
4. In order to notify the decision on the path switching, the ProSe server sends the MME an Alerting message with the targeted UE Id, and the policy and/or assistant information needed for ProSe communication. The policy includes the conditions to decide whether the ProSe Communication link can be established or be kept (e.g. radio signalling strength, achievable QoS). If the policy is pre-configured in a UE or sent independently, it may be not included in the Alerting message.

5. The MME pages or alerts corresponding UE.

6. When the conditions for ProSe Communication (based on the policy from the ProSe server) are met in UE-1, the UE-1 sends a MME the request message for a ProSe bearer setup with the UE-2. 
7. The MME checks the radio resource for the ProSe bearer through the interaction with an eNB. During the radio configuration, the eNB allocates the radio resource for a ProSe bearer of the UE-1. The MME assigns the bearer id which is used for ProSe Communication with the UE-2 and updates the UE context with the corresponding information.
8. The UE-1 receives the response from the MME via eNB. If the radio resource for the ProSe is not enough, the MME can reject the request on ProSe bearer setup/path switching.
9. Step 4-8 are repeated with UE-2.
10. The UE-1 and the UE-2 can attempts to set up a ProSe Communication path.
11. After establishing a ProSe Communication path, the UE-1 and the UE-2 release or modify the corresponding EPS bearer.
6.X.2.2 
Path switching from a ProSe communication path to an infrastructure path
Figure 6.x.2.2-1 shows the path switching from a ProSe communication path to an infrastructure path. Especially, ProSe server starts the evaluation for the path switching by a request/report from a UE.
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Figure 6.x.2.2-1: Path switching from a ProSe communication path to an infrastructure path
1. A UE-1 and a UE-2 have a ProSe communication path and communicate each other.

2. The UE-1 may send a report on a ProSe Communication to the ProSe server. If a UE-1 detects a certain condition on the path switching (e.g. radio signalling strength, channel condition, etc.), the UE-1 can send the path switching request message to the ProSe server.

3. The ProSe server decides to allow the path switching from ProSe communication path between two UEs into the infrastructure path, based on pre-confabulated registration information and/or operator’s policy. 

4. The ProSe server sends the UE-1 the decision on the path switching.

5. The UE-1 requests a bearer of the infrastructure path to the MME.

6. The EPC established/modified the corresponding sessions for the service continuity.

7. The radio bearer has been established.

8. The MME sends the response message to the UE-1, and it initiates to release the ProSe bearer in the UE-1 after the path switching complete. An EPS bearer has been established in UE-1.

9. Step 4-8 are repeated with UE-2 and an EPS bearer has been established in UE-2.

10. After establishing an infrastructure path, the corresponding ProSe bearer between two UEs has been released.
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: The fulfillment of requirements in section 4.2 needs will be evaluated. 
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