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Abstract of the contribution: This PCR proposes a solution with two phases ProSe discovery by taking into account both of EPC-level ProSe discovery and ProSe direct discovery before setting up ProSe direct one-to-one communication between two UEs in proximity.
Discussion
In this solution two phases ProSe discovery is proposed by taking into account both of EPC-level ProSe discovery and ProSe direct discovery. The EPC-level ProSe discovery provides the coarse geographical location information of a ProSe-enabled UE, while ProSe direct discovery ensures the radio link between ProSe peers are feasible. The determination of proximity of two UEs is in terms of geographical location and the radio link feasibility. The objective of 2 phases ProSe discovery are:

1. to save power consumption on channels announcing and monitoring if lacking of E-UTRAN coordination between two ProSe-enabled UE.
2. to ensure radio link quality between two ProSe-enabled UEs in proximity for reducing UE’s power consumption and potential interference caused to other general UEs in proximity
3. to avoid delay time resulting from fine tracking on UE’s geographical locations, which may require UEs to report location information for aiding the accuracy of the estimated location.
This paper is with the following assumptions:

· The referenced system architecture is as figure 1.1, where a ProSe Server is connected with MME via interface Sx and with HSS via interface Sz. It also interworks with ProSe application servers via Sy interface. 

· The ProSe-enabled UE has registered to ProSe server and obtains a ProSe ID

· The ProSe-enabled UE has registered to a ProSe application server with a user ID.

· The ProSe-enabled UEs to discover and to be discovered are within E-UTRAN coverage and in Connected mode. 
Proposal
It is proposed to include the proposed solution in TR 23.703.

* * * First Change * * * *
6.X
Solution X: Network assisted ProSe discovery and ProSe communication

6.X.1
Functional description

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

When a UE is in E-UTRAN coverage, the network can perform proximity detection on UEs registered for ProSe service. Based on received location information by EPC-level ProSe discovery mechanism, the network can determine if initiating one-to-one ProSe communication between two interested and discovered UEs in proximity. Before starting to establish radio bearers and scheduling radio resource for ProSe communication between two UEs in proximity, the eNB can initiate direct radio discovery between two UEs attempting for ProSe communication. This is to ensure that the ProSe communication between two proximity UEs can be applied with good radio signal quality and would not generate much interference to adjacent UEs. 
In this solution two phases ProSe discovery solution is proposed by taking into account both of EPC-level ProSe discovery and ProSe direct discovery. The EPC-level ProSe discovery provides the coarse geographical location information of a ProSe-enabled UE, while direct radio link discovery ensures the radio link between ProSe peers are feasible. The proximity determination for two UEs is in terms of geographical location and the radio link feasibility. 
6.X.1.1
Reference system architecture
The referenced system architecture is as figure 1.1, where a ProSe Server is connected with MME via interface Sx and with HSS via interface Sz. It also interworks with ProSe application servers via Sy interface. 
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Figure 6.x.1.1: reference ProSe system architecture (non-roaming case)
The following assumptions are applied for the procedures in clause 6.x.2.
· The ProSe-enabled UE has registered to ProSe server where the UE is identified by a ProSe-ID

· An application client identified by an App-ID is running on a ProSe-enabled UE

· A user of the ProSe application client has registered its user-ID to a ProSe application server.

· The ProSe-enabled UEs to discovering and to be discovered are in E-UTRAN coverage and in connected mode.

· Two UEs in proximity are served by the same MME and eNB.

The ProSe server is with the following features:

· Store the mapping between a registered UE identified by a ProSe-ID and at least one registered App-ID which is the activated application on the UE.

· Store the latest updated location information of all registered ProSe-enabled UE, where the valid period of the location information may be configured by operator policy or based on the request from the application server.

· Determine the proximities of two registered UEs based on service subscription, e.g. range class, operator configuration, or user’s discovery preference settings, e.g. to discover, to be discoverable.

· Interface with a MME to trigger the EPC-level ProSe discovery and ProSe communication.

· Interface with one or more application server identified by an App-ID.

The ProSe Application server is with the following features:

· Interface with the application client on a ProSe-enabled UE via reference PS1 to provide ProSe service for a user identified by user-ID in the application layer.

· Interface with the ProSe server via reference point Sy to enable ProSe service, including ProSe discovery and ProSe communication, for the user identified by the user-ID.

· Store the mapping between one ProSe-ID and at least one user-ID.

· Store the users profile, e.g. discovery preference settings.

6.X.2
Procedures
    Editor’s Note: Describes the high-level operation, procedures and information flows for the solution.

Proximity criteria are enforced as follows:

· by the ProSe server: relative geographical distance between two UEs and serving cell

· by the MME: radio link feasibility

6.X.2.1
First phase: ProSe discovery by EPC-level Procedures
The ProSe server receiving ProSe discovery request of a registered ProSe-enabled UE, which is able to discover, can authorize the UE for ProSe discovery and then trigger the EPC-level discovery procedure towards the serving MME of the UE. The purpose of EPC-level discovery procedure is to provide a ProSe server the location information of a registered UE in coarse granularities, e.g. EGCI, where EGCI is a global unique identifier. Based on the same EGCI value of two UEs, the EPC knows two UEs are located in the same cell and served by the same eNB. When receiving a discovery request from the ProSe server, the MME then initiates ProSe location change notification procedure, which allows the MME to request the eNB to report which cell the UE is currently located or to report whenever the UE changes serving cell. The ProSe server can take the EGCI value as proximity criterion for determining the proximity of two UEs registered for Proximity service. The estimation of proximity accuracy of two UEs based on a cell ID depends on the cell size, which might vary from 100 meters to several kilometres.
Editor’s Note: it is FFS if finer granularity of the location information can be provided by an eNB as proximity criterion in a ProSe server.

Editor’s Note: it is FFS how to determine proximity of two UEs served by different eNBs.

Alternatively, location service (LCS) can be applied in ProSe system architecture, in which the ProSe server can install a LCS client connecting to a GMLC which is an intermediate node between the ProSe server and the MME. When receiving a discovery request from the ProSe server via GMLC, the MME can initiate LCS request towards E-SMLC, where an ProSe indicator can be provided. According to the ProSe indicator, the E-SMLC may be configured to facilitate positioning methods with low response time in LTE and medium location accuracy, e.g. using E-CID. Periodically, the ProSe server obtains reports of geographical location and serving cell information for a specific UE, and determines the proximity of two UEs based on proximity criterion of serving Cell ID and relative distance of two UEs.

6.X.2.2
Second phase: ProSe discovery by E-UTRAN-initiated ProSe direct discovery
After registering ProSe location change notification procedure in MMME and eNB for an UE in the first phase, the second phase is initiated when the UE changes its serving cell. In this phase, if ProSe server finds it is possible for initiating ProSe direct one-to-one communication between two UEs in proximity, the ProSe communication preparation procedure is initiated before ProSe communication setup procedure.
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Figure 6.x.1.2: Network assisted ProSe discovery and ProSe communication setup procedure

1. 
When the eNB detects the cell change of a UE, e.g. UE-A, being monitored, it indicates the changes of the ECGI+TAI information to its serving MME. 

2. 
The MME sends a Location change notification message to the ProSe server indicating the new ECGI+TAI information for UE-A. 

3. 
The ProSe server-A determines that UE-A and UE-B, where UE-B is discoverable, are in proximity based on user discovery preference setting and proximity criterion. Optionally the ProSe server may notify the Application server and get the response from the application server indicating information of the users’ profile for initiating ProSe communication.
4.
The ProSe server requests serving MME of the UEs for initiating ProSe communication between UE-A and UE-B. 

5. 
The MME sends an S1-AP message to the serving eNB of the UEs for initiating ProSe communication preparation procedure before setting up a direct communication path between UE-A and UE-B.

6. 
The eNB initiates ProSe communication preparation procedure towards UE-A and UE-B by scheduling radio frequency, transmission power, and uplink/downlink radio resource, for guiding ProSe direct discovery between UE-A and UE-B.


Editor’s Note: it is FFS how to conduct ProSe direct discovery between two UEs served by different eNBs.


Editor’s Note: this step requires further study in RAN WG.
7. 
If the eNB determines that the direct radio link between both UEs is feasible for ProSe communication, it sends an S1-AP message to inform the MME. If the result of the ProSe direct discovery is negative for applying ProSe one-to-one communication between UE-A and UE-B, the eNB may determine to initiate local path routing via eNB for communication between UE-A and UE-B. Otherwise, the eNB reports results providing the failure cause back to the MME. 

8. 
In response to request message received in step 5, the MME returns the ProSe communication response message indicating the result of ProSe communication back to the ProSe server. If failed to setup ProSe communication, an appropriate cause value is also indicated.

9.
In this step, the MME initiates ProSe communication setup procedure if receiving a positive response for ProSe direct communication from the eNB. The MME sends parallel Bearer Setup Request message to the eNB for each UE to establish dedicated EPS bearer as direct bearer between two UEs, in which the detail procedure of dedicate bearer activation is as indicated in TS 23.401 clause 5.4.1. Additionally, the MME creates and stores a correlation ID that correlates two EPS bearer Identifiers for UE-A and UE-B and provides the correlation ID to the eNB in the Bearer Setup Request message.
The eNB stores the correlation ID and the mapping table between the correlation ID and EPS bearer IDs. The correlation ID is used by the eNB to identify the associated EPS radio bearers for ProSe one-to-one direct communication path when scheduling data radio bearers between two UEs. The correlation ID is also provided to the UE so that UE can correlate the EPS bearer ID with the ProSe direct communication path to the target UE.


Editor’s Note: this step requires further study in RAN WG.
10. The UE-A and UE-B start ProSe communication via radio resource management by eNB. 
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 fulfilment of requirements in section 4.2 needs will be evaluated. 
* * * End of Change * * * *
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