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Abstract of the contribution: this document presents procedures for establishing communication path between two ProSe enabled UEs, in proximity, for communication via the eNB(s) as authorized by the network.
1.
Introduction

In SA2 97 a Key Issue for Establishment of a ProSe communication path via eNB was agreed (clause 5.14 in TR 23.703). The key issue is focused on providing solutions for the case where there is a communication path between ProSe enabled UEs that are in proximity via the eNB.

SA 2 TR23.703 has discussed a few potential solutions for the option where there is direct communication path between ProSe enabled UEs. This contribution proposes to include a solution to establish the ProSe path via eNB. 
2.
Proposal

It is proposed to include a potential solution on ProSe path via eNB within TR 23.703  as follows:

********************** START OF CHANGE **********************

6.x.x
Solution Cx: Network-authorised ProSe communication Path via eNB(s) 
6.x.x.1
Functional description
This solution defines procedures for establishing a ProSe communication path via an eNB. It is proposed that the network always authorises the establishment of the communication path via the eNB,

ProSe communication Path via the eNB consists of IP connection between the UEs that is routed via an eNB. This path consists of two Radio Access Bearers (RABs) i.e. RAB between origination UE/eNB and RAB between terminating UE/eNB. The proposal re-uses existing methods to establish these RABs for the UEs. The main steps to establish a ProSe communication path via an eNB are listed below:

1. Discovery phase: the originating UE has discovered its peer UE with which it is interested to engage in a Prose session. The procedures to perform (direct or EPC based) discovery are described in different sections.

2. Network authorization for connection establishment: the originating and terminating UEs exchange signalling with the network to establish bearers for communication path via the eNB. In this step, the network performs authorization for this communication and the UEs exchange the necessary parameters for the Prose communication e.g. IP addresses.

3. Communication via the eNB: after network authorization and resource establishment, both UEs are then able to exchange IP data via the eNB.
The following assumptions apply as part of this solution alternative and are applicable to all ProSe-enabled UEs under E-UTRAN coverage:

· Network-authorised communication via the eNB can apply between two UEs served by the same MME or by different MMEs;

Editor's Note: The case of UEs served by different MMEs is FFS (for example RAN sharing scenario).

-
 The procedure to establish a ProSe communication path via the eNB shall always involve the network. 
-
It is assumed that ProSe-enabled UEs are in ECM-Connected mode when attempting/performing communications via the eNB;
-
 The MME makes a decision whether the direct path, eNB path or infrastructure path is established/used for communication.
6.x.x.2
ProSe Connection via eNB(s) Establishment Procedure

Editor’s Note: The case of UEs under the coverage of different eNBs in FFS

6.x.x.2.1
Setup of a ProSe Connection via an eNB when both UEs are in ECM_Connected mode and are served by the same eNB

The following diagram (Figure 6.x.x.2.1-1) illustrates the ProSe communication path via eNB establishment procedure when both UEs are already in ECM-Connected mode:
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Figure 6.x.x.2-1 – Establishment of ProSe Communication path via eNB

1. Both UEs are in ECM-connected mode and have discovered each other, or at least UE1 has discovered UE2. The discovery is done as described in previous sections.

2. UE1 sends a NAS request (MO Prose Connection Request) to the MME in which it includes its ProseID and IP address (and other parameters if necessary) to be used for this session, the ProseID of UE2, and the application identity. This indicates that UE1 wants to establish a Prose session with UE2.

3. The MME requests the Prose Server to perform authorization for this session i.e. for the ProseID of UE1 and UE2, and the application identity.

4. The Prose Server informs the MME that the session is authorized for the two UEs for the given application.

5. The MME decides to establish a communication path via the eNB. This may be based on local configurations, or knowledge that both UEs are served under the same eNB, or based on indication from the Prose Server, etc.

6. The MME sends a NAS message (MT Prose Connection Request) to UE2 which informs UE2 about the pending Prose session and also identifies UE1’s ProseID and IP address, and the application identity.

7. If UE2 accepts the request, it sends a NAS message (Bearer Resource Allocation Request) to establish a bearer for this session. The UE also includes its IP address (and other parameters if necessary) in this message.

8. The MME starts the establishment of a bearer towards the SGW/PGW using as described in steps 2-4 of section 5.4.5-1, and steps 10-12 of section 5.4.1-1 as described in TS 23.401. This may later be used to enable session continuity via the infrastructure path.

9. The MME continues to establish the S1 bearer towards the eNB by sending an S1AP E-RAB Setup Request message to the eNB. The MME includes a “mapping ID” that indicates this bearer is for a communication path via the eNB. The NAS PDU (Activate Dedicated EPS Bearer Context Request) is also included to be sent by the eNB to UE2.

10. The eNB sends an RRC connection reconfiguration message to UE2 to establish the radio bearer for the communication path via the eNB.

11. The UE completes the procedure by sending the RRC connection reconfiguration complete which also includes a NAS PDU (Activate Dedicated EPS Bearer Context Accept).

12. The eNB completes the establishment of the S1 bearer by sending the S1AP E-RAB Setup Response message which also contains the NAS PDU (Activate Dedicated EPS Bearer Context Accept).

13. The MME completes the establishment of the bearer towards the SGW and PGW as described in steps 10-12 of section 5.4.1-1 in TS 23.401.

14. The MME responds to UE1 with a NAS message (Prose Connection Accept) including UE2’s ProseID and IP address (and other parameters if necessary), and the application identity. Note that this step could have been started earlier in the figure e.g. after step 7.

15. The MME sets up a bearer for UE1 as described in steps 7 to 12 above. Note that when requesting the eNB to setup an E-RAB for UE1, the MME provides the same “mapping ID” as it provided in step 9 above. This will be used by the eNB to map data received from one UE’s bearer to the other UE’s bearer thereby enabling the communication path via the eNB.

16. UE1 and UE2 can then start the communication path via the eNB.

6.x.x.2.1
ProSe  Connection via eNB Setup in Idle Mode

One or both UEs may be in idle mode (ECM-Idle) and may perform discovery of the other UE using direct discovery method, or may have previously discovered the terminating UE using direct discovery, or EPC discovery as described in other sections. The initiating UE may then transition to ECM-Connected (if it is in ECM-Idle) in order to request the MME to setup a communication path via the eNB.

The following diagram (Figure 6.x.x.2-2) illustrates the ProSe path via eNB establishment procedure when the originating and/or the terminating UE is/are in ECM-idle mode:
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Figure 6.x.x.2-2 – Establishment of ProSe Communication path via eNB when in ECM-Idle

1. UE1 and/or UE2 is/are in ECM-idle mode.

2. UE1 discovers UE2 as described in other sections. This e.g. can be a direct discovery over the radio.

3. If UE1 is in ECM-Idle, it transitions to ECM-Connected using the service request procedure.

4. UE1 requests a proximity session for which the MME requests authorization from the Prose Server and after which the MME decides to establish a communication via the eNB as described in steps 2-5 of Figure 6.x.x.2-1.

5. The MME requests the eNB to page UE2 if it is in ECM-Idle mode.

6. If UE2 is in ECM-Idle, it transitions to ECM-Connected mode via the service request procedure as a response to paging.

7. The network then setups up the communication path via the eNB for UE1 and UE2 as described in steps 6-16 of Figure 6.x.x.2-1.

6.x.x.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
UE

-
Support of discovery procedures 
- 
Support NAS messages to request a proximity session or to be notifies of an terminated proximity session
-
Support of network authorised connection establishment procedures as described in this section

-
Support for authorisation and provisioning from ProSe Function
MME

-
Support network authorised connection establishment as described in this section:

-
Authorisation for communication path via the eNB. 

-
Determination that two UEs are served by the same MME based on the discovery information

-    Determination that two UEs are served by the same eNB 

-
Informing UEs about a terminating request for a proximity session

-
Responding to UEs’ requests for setting up a proximity session

-
Indication to eNB that a bearer that is being setup is for a communication path via the eNB

RAN

-
Support network authorised connection establishment described in this section

-     Routing of data received from one UE (bearer) to another UE (bearer) using a “mapping ID” received from the MME

-
Authorisation and control of the radio resources used for direct connection
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