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1. Introduction
This P-CR proposes a new solution for ProSe operational aspects in TR 23.703.
The new solution is designed to maximize the reuse of the existing 3GPP network entities and interfaces to support ProSe feature for both restricted and open ProSe discovery and communication under the in-coverage scenarios. 
In this architecture, the key control function, i.e. ProSe function, is an added logical function to the MME which already supports many compatible capabilities that can be extended to support the ProSe operational requirements and to interact with the ProSe capable UE – e.g. security, mobility, paging and idle control, bearer control and subscription management and lawful interception support.   
Given the anticipation of extreme high volume of UEs to be enrolled in the ProSe services, multiple MMEs in one MME pool can be upgraded to support the ProSe function. 

Another key aspect of this solution is to provide an architecture framework to support the association of the ProSe-capable application’s identifier of the 3GPP UE with its ProSe service identifier in the 3GPP network. 
More details on the overall architecture and the highlevel control flows will be described in proposal section below.  

2. Proposal

Include a new architecture alternative in TR 23.703
>>>Start Changes<<<<
6.X
Solution X: Network based solution for ProSe discovery and communication

6.X.1
Architecture reference model

Figure 1: ProSe discovery and communication (non-roaming)

Basic concept:

- MME is enhanced to support ProSe function

- HSS is enhanced to support ProSe subscription information

Enhanced Reference points
- S1-C*: S1-C reference point is enhanced to support control signaling to for ProSe service.

- S6a*: S6a reference point is enhanced to support transferring of ProSe subscription information.
- S10*: S10 reference point is enhanced to support transferring of ProSe related context between enhanced MMEs.
- Uu*: Uu reference point is enhanced to support control signaling for ProSe services.

New Reference points
- U2: Reference point used for all user plane information exchange needed in order to perform ProSe discovery and communication between two ProSe UEs. 

Roaming scenario is similar to those defined section 4.2 in TS 23.401[xx], with the enhancement made above for non-roaming scenario.

6.x.2
High Level Functions

6.x.2.1
General

In this solution, one or more MMEs in one MME pool are upgraded to support ProSe function. The ProSe function located in MME will assign a ProSe ID per application allowed to use proximity service running in the UE. The service providers of these applications have agreement with the operator to support Proximity service, The UE has subscribed to ProSe service, and has capability to support ProSe service.

The UE registers with the application server using its ProSe ID included in the application layer signalling. The application server store the mapping between the ProSe ID and the application user ID. In restricted ProSe discovery scenario, the application server will provide the UE the ProSe IDs of users in the list of buddies who allow to be discovered by the given user. The ProSe IDs for the target UEs’ of interests are stored in the UE and refreshed by the application server in case of any change.

The ProSe ID is used for ProSe discovery and communication. The UE can only discover and communicate with those application users who have been granted with ProSe IDs.

The ProSe discovery and communication are all under the control of the 3GPP network operator. The radio resource for ProSe discovery is authorized and controlled by the network, and so does for ProSe communication.

6.x.2.2
Authorisation for ProSe services
Two levels of authorisation for ProSe services are required:

· At 3GPP layer, the 3GPP network determines whether a UE is subscribed to ProSe service in the 3GPP network and whether the application is allowed to use proximity service provided by the 3GPP network. This level of authorisation applies to both restricted and open ProSe discov.ery

· At the application layer, the application server determines whether a 3GPP UE has the right to get the proximity status of another UE of interest for restricted ProSe discovery scenario.

In order to authorize whether a application server is allowed to use proximity service, the service provider will need to have prior agreement with 3GPP network operators. The service provider needs to provide a token which uniquely identifies the application server to the UE via application layer signalling. The token can be used by the ProSe function in MME to determine whether to support ProSe service for a given application. The definition of the token and the authorization procedure will be further studied in SA3.

In 3GPP network, the ProSe Function located in MME will verify the subscription of a UE to determine whether ProSe service can be provided to the UE, if so, and whether the application is authorized for ProSe service. If all is verified positive, the ProSe function will assign a ProSe ID to the UE for the corresponding ProSe application. The ProSe ID is a temporary identity specific to a specific application for the UE to enable ProSe discovery and ProSe communication.

In this solution, the authorization for restricted discovery is done at the application layer via application server. The application server provides to UE only the ProSe IDs of the target UEs of interests. The UE can discover the target ProSe-enable UEs of interests with their permissions (i.e. Restrict ProSe Discovery) or without their permission (i.e. Open ProSe Discovery).
6.x.2.3
ProSe ID

In this solution, ProSe ID is a temporary user identity specific to an application of which the ID is assigned by ProSe function located in MME serving the UE. Each application, to which proximity service can be provided, will have a unique ProSe ID in the UE for the given application session.  For example, if there are 2 applications, facebook and skype, which have agreements with 3GPP operator to provide proximity service, the ProSe function will assign 2 ProSe IDs to the UE, one for facebook and the other for skype.

Similar to the GUTI, the ProSe ID is composed of the temporary user ID, as well as the ID of the ProSe function, i.e. by referring to the ProSe ID, a network entity can determine the corresponding ProSe function who assigns this ProSe ID. As such, when the 2 UEs in proximity are served by 2 different ProSe functions, the corresponding ProSe function can easily be identified for a given UE. 

6.x.2.4
Signalling flow to provide ProSe Discovery

The following figure is the procedure for ProSe registration of a UE to 3GPP network. In this procedure, the ProSe function verifies the subscription of the UE and also whether the support of ProSe service could be provided to this application. If verified the ProSe function assigns a ProSe ID for the given application to the UE.
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Figure 2: Signalling flow for UE ProSe registration

1~2. The UE is first registered to 3GPP network via normal registration, after this procedure, the UE will be assigned with GUTI and establish a PDN connection with an IP address. The MME serving the UE may not support ProSe function. During this step, the MME returns an indication on whether the Proximity service is supported by the MME pool(i.e. one or multiple MME have been enhanced to support Proximity service).

3. The UE registers with application server and requests to support ProSe service via the PDN connection, the UE provides PLMN ID to the application server.

4. The application server, if supports ProSe service with this PLMN, provides a token to the UE. This token includes the identity of the service provider, as well as information to authorize the use of ProSe service by the user.

5. The UE sends a ProSe registration request NAS signalling to the eNodeB via  RRC signalling. The NAS signalling includes the application token and the GUTI. The UE will indicate to the eNodeB  that this NAS signalling is a ProSe registration. After receiving this indication, the eNodeB will re-select an MME which supports ProSe Function, and forward the NAS signalling to the new MME.

6~7. The new MME with ProSe Function retrieves context from the source MME according to the GUTI.

8~10. The MME with ProSe Function updates location with HSS, and the HSS cancel location of the UE in the source MME. After that, the UE is registered with the new MME with ProSe function. The HSS will send the UE’s ProSe subscription information to the new MME.

11. The MME verifies the subscription of the UE to see whether ProSe service is supported. The MME also verifies the application token provided by the UE in ProSe registration request NAS signalling. The MME may have signalling exchange with the service provider to verify the authenticity of the token. If the ProSe service is allowed for the UE and for the application, the MME will assign a ProSe ID to the UE for this application. The MME may assign a new GUTI to the UE. The MME sends a ProSe registration ack (ProSe ID, GUTI) to the UE.

12. The UE sends a ProSe registration complete message to the MME.

13. The UE registers with application server with the new ProSe ID.

14. The Application server stores the mapping between the ProSe ID and the application layer user ID.

NOTE: The authorization of application to use Proximity service shall be studied in SA3.

6.x.2.5
Restricted ProSe discovery

In Restricted ProSe discovery procedure, the radio resource for ProSe discovery is authorized and configured by 3GPP network. Only those UEs which have ProSe registered to the 3GPP network can discover each other, i.e. the UEs have valid ProSe ID assignd by 3GPP network. 

There are two levels of authorization for restricted ProSe discovery. At the application level, ProSe user can set up black list or white list to limit the ProSe discovery from the other ProSe users. Based on these two lists of a given ProSe UE, the application server will then determine for which the target UEs of intereststo provide the given UE’s  ProSe ID to enable the ProSe discovery. At the EPC level the user can subscribe to permit open or restricted or both for the ProSe discovery service.
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Figure 3: Signalling flow for restricted ProSe discovery procedure

1. When the source UE decides to discover proximity of a target UE, the source UE sends a ProSe discovery request (ProSe ID of target UE) to the MME1 with ProSe Function which serves the source UE.

2. MME1 request eNB1 which serves the UE to assign resource for ProSe discovery. 

3. The eNB configures the source UE with radio resource for ProSe discovery, and configures the UE to broadcast direct signalling via the configured radio resource for ProSe discovery.

4. The eNB sends an ACK to the MME1, with a ProSe transparent radio resource container which contains the radio resource assignd for the source UE for ProSe discovery.

5. MME1 sends a ProSe discovery request(ProSe ID of target UE, radio resource container) to the MME2 which serves the target UE. The MME1 finds the MME2 according to the ProSe ID of the target UE. In this message, the ProSe transparent radio resource container is included.

6. The MME2 authorize the ProSe discovery of the target UE.

7. If the UE is in idle state, the MME2 pages the UE, and the UE turns into connected status.

8. The MME2 request the eNB2 which serves the target UE to configure the target UE with the radio resource for ProSe discovery. In this message, the MME2 includes the ProSe transparent radio resource container of source UE sent from MME1.

9. The eNB2 configures the target UE with radio resource for ProSe discovery.

10a. The source UE starts to send ProSe discovery signal over the configured radio resource.

10b. The target UE starts to monitor and receive the ProSe discovery signal of source UE over the configured radio resource..

11. The target UE reports to the MME2 about the discovery result.

12. The MME2 sends a ProSe discovery complete to the MME1 with the ProSe ID of the target UE.

13. The MME1 sends a ProSe discovery complete NAS signalling (ProSe ID of target UE) to the source UE.

NOTE: The allocation of radio resource for ProSe discovery shall be studied in RAN group. 

NOTE: In step 1 if the source UE wants to discover all UEs in its proximity area it may not provide any target ProSe ID in the ProSe discovery request. In this case the MME1 will generate the estimated list of target ProSe IDs for the target UEs of interests according to the ProSe application info of the source UE. Further the MME1 may optimize the list of target UEs of interests within the source UE’s proximity according to the neighboring cell(s) and the current serving cell of the UE with the possible help from other MMEs. The MME1 will continue the ProSe discovery procedure to every ProSe ID in the list to verify whether they are in proximity or not. The MME1 will return the real ProSe ID list back to the source UE so that the source UE can refer to this list to proceed ProSe communication
6.x.2.5
Open ProSe discovery

In Open ProSe discovery procedure, the target UE asks Open ProSe discovery radio resource from the 3GPP network. The 3GPP network verifies whether the UE has the authorization to be configured with the Open ProSe discovery radio resource. The target UE sends its ProSe discovery signal on the assigned open ProSe discovery radio resource. When the source UE asks the 3GPP network to discover the target UE, the 3GPP network will configure the source UE with the target UE’s Open ProSe discovery radio resource for the discovery procedure. 
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Figure 4: Signalling flow for Open ProSe discovery procedure

1. When the target UE decides to be discovered in its proximity area, it sends ProSe discovery request(open discovery indication, ProSe ID) to the MME2 with ProSe Function which serves the target UE. The open discovery indication indicates the UE wants to be assigned the open radio resource on which it can send discovery signal for open ProSe discovery. The ProSe ID indicates the application in the UE context.

2. MME2 verifies the subscription or local configuration whether the Open ProSe discovery is allowed for the UE and the application. 

3. The MME2 request eNB2 which serves the target UE to assign resource for Open ProSe discovery.

4. The eNB configures the target UE with radio resource for Open ProSe discovery, and configures the target UE to send direct discovery signalling via the configured radio resource for Open ProSe discovery.

5. The eNB sends an ACK to the MME2, with a ProSe transparent radio resource container which contains the radio resource assigned for the target UE for Open ProSe discovery.

6. The MME2 may assign a new ProSe ID with bit indicating that the UE has been assigned Open ProSe discovery radio resource. The MME2 sends ProSe discovery complete(new ProSe ID) back to the target UE. The target UE can start to send ProSe discovery signal via radio resource configured for Open ProSe discovery.

7. If the source UE decides to discover the target UE, it sends ProSe discovery request(new ProSe ID of target UE) to the MME1. The source UE receives the new ProSe ID of target ID from application server.

8.The new ProSe ID of target UE indicates that the target UE has assigned radio resource for Open ProSe discovery, then the MME1 sends a ProSe request to the MME2 which serves the target UE. The MME1 finds the MME2 according to the ProSe ID of the target UE. 

9. The MME2 authorize the ProSe discovery of the target UE and send ProSe discovery response(transparent radio resource container) back to the MME1.

10. The MME1 request the eNB1 which serves the source UE to configure the source UE with the radio resource for ProSe discovery. In this message, the MME2 includes the transparent radio resource container sent from the MME2.

11. The eNB1 configures the source UE with the radio resource included in the transparent radio resource container for ProSe discovery.

12. The eNB1 send ACK to MME1.

13. The MME1 sends ProSe discovery complete to the source UE. 

14. The source UE starts to monitor the discovery signal of target UE on the radio resource.

15. The source UE receive the discovery signal 

NOTE: The allocation of radio resource for ProSe discovery shall be studied in RAN group.

6.x.2.6
 D2D bearer concept

The D2D bearer can be considered similar to the concept of EPS bearer in case of WAN communication. 
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Figure 12: D2D bearer concept

For the case of “in coverage” operation the D2D bearer can be linked to a PDN connection and use the IP address that is assigned to the linked PDN connection. When some flows are moved to the direct link, a D2D bearer is created, and the MME assignes the D2D bearer ID, D2D-TFT pointing to this D2D bearer ID is created for these flows. Correspondingly, the packet flows are removed from the UL-TFT for the EPC bearer.

6.x.2.7
Signalling flow for ProSe communication establishment

Editor’s notes: the signalling flow for ProSe communication establishment will be added.

6.x.2.8
Operational aspects

Operational aspects for accounting, lawful interception need to be defined for direct services based on the SA1 requirements.

6.x.2.8.1
Lawful interception

Editor’s notes: Lawful interception will be added.
6.x.2.8.2
 Accounting
Editor’s notes: Accounting aspects will be added.
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 Changes<<<<
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