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Abstract of the contribution: This paper updates and evaluates solution D9.
1. Discussion
This contribution proposes the following updates:
· Clarify the Editor’s Notes. The security issue should be studied on SA3. The Editor’s Notes is changed to Note.
· Clarify ProSe UE general context and ProSe UE Application context in ProSe registration procedure.
· Update the impact and evaluation part.
· Update Annex G “Taxonomy of direct discovery solutions” to clarify that D9 solution supports which basic steps for ProSe direct discovery.

2. Proposal

It is proposed to make the following update to solution D9 in TR 23.703. 
* * * * Start of 1st Change * * * *
6.1.9
Solution D9: Proximity service Architecture using PDCF

6.1.9.1
Architecture reference model
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Figure 6.1.9.1-1: Non-roaming architecture for Proximity-based service
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Figure 6.1.9.1-2: Roaming architecture for Proximity-based service

A new network element PDCF is added into the EPS network. PDCF is the Proximity Discovery and Communication control Functionality. It is connected to the MME, UE and Application Server(s).

In non-roaming scenario, there is only one PDCF in the HPLMN associated with one UE. In a roaming scenario there are two PDCFs associated with one UE.

-
H-PDCF that resides within the H-PLMN;

-
V-PDCF that resides within the V-PLMN.

The H-PDCF contains the subscriber/subscription data needed for ProSe service. In the roaming case the subscriber's ProSe service data is given by the H-PDCF to the V-PDCF via the SPb interface. Based on the visitor operator's policy the V-PDCF may update the ProSe service data obtained from the HPLMN. The UE's ProSe Discovery and Communication is controlled either by the H-PDCF in non-roaming case or by the V-PDCR in the roaming case.

The PDCF include the following function:

-
ProSe Subscription data/subscription data management

-
ProSe Service registration of the UE(e.g. ProSe UE ID assignment, ProSe Service policy download to the UE)

-
EPC-level ProSe discovery authorization/ ProSe direct discovery authorization(e.g. radio resource permission)

-
ProSe communication authorization

-
ProSe Application server interaction for ProSe discovery ProSe Service charging related functions

Editor's Note: It is for FFS whether the PDCF is map to one entity or several entities.

For the ProSe service the below new reference points are added: 

PC1: 
the reference point between the ProSe application in the UE and in the application server. It is used to define application level signalling requirements.

PC2: 
the reference point between the PDCF and Application server for ProSe service usage;

PC3: 
the reference point between the PDCF and UE for the Registration, ProSe Service control Policy control, ProSe Service Invoking. 

PC4: 
the reference point between the PDCF and MME for authorization; It is used for the ProSe service authorization, e.g. direct discovery radio resource application permission control. 

PC5: 
the reference point between the ProSe devices for ProSe direct discovery and communication.

PC7: 
the reference point between the H-PDCF and V-PDCF for the ProSe Service Data transferring from the HPLMN to the VPLMN. It is control plane interface.

6.1.9.2
Procedures

6.1.9.2.1
ProSe registration
6.1.9.2.1.1
General
This clause provides the solution for the key issues "Key Issue #3: Configuration and Capability Handling for ProSe" and "Key Issue #6: Authorisation for ProSe capability feature".
6.1.9.2.1.2
ProSe UE registration

The flow for ProSe UE registration is depicted in Figure 6.1.9.2.1.2-1. ProSe UE registration could be initiated when the UE activates ProSe Service but not activate the ProSe enabled application.
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Figure 6.1.9.2.1.2-1 ProSe UE registration in Roaming case

1. The UE sends ProSe Registration request (IMSI) to the PDCF in Serving PLMN. In the roaming case the PDCF is the V-PDCF. 

NOTE 1: the authentication and security assured communication between UE and PDCF should be studied in SA3.
2. The V-PDCF determines whether the UE is permitted to use the ProSe service in the serving PLMN. If it is permitted and no valid ProSe UE context is stored, the V-PDCF sends the ProSe UE context request (serving PLMN, IMSI) to the H-PDCF. 

3. The H-PDCF sends back the ProSe UE context response (ProSe UE context). The ProSe UE context includes the subscriber/subscription related data needed for ProSe service. For the same user the H-PDCF may send different ProSe UE context to V-PDCF depending on which PLMN UE is camped.

4. The V-PDCF assigns a ProSe UE identity. The V-PDCF sends the ProSe Registration response (ProSe UE identity, ProSe UE general context) back to the UE. The V-PDCF stores the IMSI, ProSe UE identity and the ProSe UE context for late usage.
The ProSe UE general context includes the ProSe discovery and ProSe communication configuration data. It is only related to UE granularity ProSe service control (e.g. whether the ProSe discovery is permitted or not in the Serving PLMN) and not linked to any specific application ProSe service control. This configuration data is only used when UE is in the network coverage. If the UE move to another different PLMN, it need register to the serving PLMN again to get the updated ProSe UE general context. 
NOTE 2: 
The ProSe UE identity assigned to UE is not permanent.
5.
The UE stores the ProSe UE identity, ProSe UE general context.
6.1.9.2.1.3 
ProSe application registration

The ProSe application registration process take place in the following cases:

-
Combined with ProSe UE registration process.

-
A separated ProSe application registration process if one ProSe application which requires ProSe service is activated on the UE.

-
A new ProSe UE identity has been assigned by the PDCF.

The flow depicted in the Figure 6.1.9.2.1.3-1 shows that the UE initiates ProSe application registration process. 
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Figure 6.1.9.2.1.3-1 ProSe Application Registration 

1. It is assumed that UE has been registered to PDCF successfully. The UE sends Application Registration Request (IMSI or ProSe UE identity, application ID, application user identity, ProSe service to be activated) to the PDCF. IMSI is used when the UE has not obtained the valid ProSe UE identity. In the roaming case the PDCF is the V-PDCF. 

2. Based on the application ID the PDCF checks the ProSe UE context on whether this application is authorized to use ProSe service. The PDCF sends the ProSe Application Registration Requests (ProSe UE identity, application user ID, ProSe service to be activated) to the Application Server. The ProSe Service to be activated indicates on whether UE want to activate the discovery service. 

3. The Application server recorded the mapping between the application user ID and ProSe UE identity. The application server sends back the ProSe Application Registration Response to the PDCF. 

4. The PDCF sends the Application Registration Response (ProSe UE Application context). The ProSe UE Application context is related to application granularity ProSe service control in case the special control is need for the ProSe Application.

5. The UE stores ProSe UE Application context if received.
Similar as the Prose UE general context the ProSe Application context also includes the ProSe discovery and ProSe communication configuration data and be used only when UE is in the network coverage. Different comparing to the ProSe UE general context is that this configuration data is specific to one ProSe application. There may be no ProSe discovery or ProSe communication data in the ProSe Application context due to no special control is need for the ProSe application. If the UE moves to another different PLMN, it need to register to the serving PLMN again to get the updated ProSe Application context.
6.1.9.2.2 
ProSe direct Discovery
6.1.9.2.2.1 
General description

The solutions in this clause are to address the key issue "ProSe direct Discovery". 

6.1.9.2.2.2  
UE triggered ProSe direct Discovery procedure

For the ProSe direct discovery it includes two types of UE, i.e. the announcing UE and monitoring UE. 

Announcing UE

Assumption: for the application on the announcing UE, the announcing code that is broadcasted in the radio interface is allocated by the network and the UE stores the announcing code. 

The procedure for ProSe announcing UE includes follow steps:

1. The ProSe-enabled application XY on the announcing UE  requests the access network layer of the UE to announce the application;

2. The access network layer of the UE applies the radio resource for ProSe announcement.

3. The access network layer of the UE broadcast the announcing code which can identify the related application.

For the step 2) radio resource application there are two options. 

Editor Note: Based on the outcome of RAN selection, one of these options will be adopted.

Option A) The RAN only indicates the available radio resources for ProSe announcement. The permitted announcing UE contend with each other for the available radio resource for announcement. In this case, the UE is authorized to use the radio resource via the ProSe registration procedure. 

Option B) The UE needs to request from the network to allocate radio resources before it performs the announcement. In this case the RAN may also indicate the radio resources for ProSe announcement. The monitoring UE can discover the announcing UEs in its vicinity by monitoring that radio resource.

The detail procedure for option B) is depicted as follows:
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Figure 6.1.9.2.2.2-1: ProSe announcing procedure

1. The ProSe enabled application XY in the UE decides to request ProSe service . It sends the ProSe Announcing req including a NAS message (ProSe UE ID, application ID, Requested Range class, application user ID and announcing code) to the eNB. 

Editor Note: it's FFS that what's the granularity of the radio resource used for announcing, for example, whether the UEs need to request for new radio resource when they move to a new cell.

NOTE: 
The communication between the MME and the PDCF is only in control plane.

2. The eNB sends a ProSe Announcement Req to the MME. 

3. Based on the ProSe UE ID, the MME select the PDCF and delivers the Announcement Auth Req(ProSe UE ID, application ID, Requested Range class) to it.

4. Based on the ProSe UE context stored in the PDCF, PDCF authorize the UE's request (application ID, Authorized range class) for ProSe announcement.

5. If the UE's announcing code is not included in step 1 or a new announcing code is needed, the PDCF assigns a new announcing code to the UE. The application server store the mapping mechanism between the announcing code and the application ID/ application user ID.

6. The PDCF sends the Announcement Auth Res(ProSe UE ID, announcing code, application ID, Authorized range class) to the MME. 

7. When received the acknowledgement from the PDCF, the MME sends ProSe Announcement Res with an indication which indicates the eNB to allocate the announcing radio resource to the UE, a NAS message (Application ID, Announcing code and Authorized range class information) is also included.

8. The eNB allocates announcing radio resource for the UE according to the indication.  

9. The eNB sends the ProSe announcing Res message (the allocated announcing radio resource (announcing frequency, announcing periodicity etc.), and the NAS message) to the UE. 

10. The UE start to announce the announcing code based on the allocated announcing radio resource from the eNB. So it is capable to be discovered by the monitoring UEs in the vicinity.

Monitoring UE

For the monitoring UE, there are two options. 

Editor Note: Based on the outcome of RAN selection, one of these options will be adopted.

Option A) The UE has obtained the related announcing code to be discovered. In this case the UE only monitors if the related announcing code is received. If it is received, then the discovering UE regards the destination UE is discovered. The authorized range class is used to control how far the radio signal can be detected. 

Option B) The UE does not have a definite UE to be discovered. In this case the discovering UE just monitors the received radio signal. Per the UE's interest it may query the network to resolve the identity of a received announcement code. The network may then return the related application layer user ID to the UE, if it is authorized for this application. The detail procedure for option B) is depicted as follows: 
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Figure 6.1.9.2.2.2-2 ProSe monitoring procedure

1. The UE performs monitoring.


NOTE: How the UE obtains the radio resource designated for announcing UEs is specified in RAN WGs. 
2. The UE sends the ProSe Query Req (ProSe UE-A ID, Application user ID-A, Announcing Codes) to the PDCF-A. The announcing codes reflect the identity which the UE is interested and need the network to identify the related Application layer user ID. For the roaming scenario, PDCF A resides in the VPLMN. Application user ID-A is the application layer user ID of the UE-A. 

3. The PDCF-A check the authorization on whether UE-A is permitted to perform monitoring. 

4. If UE-A is permitted to monitor, PDCF-A sends the ProSe UE ID query req(Announcing code)to the application server. 

5. The Application server send the ProSe UE ID query Res (ProSe UE-B ID ) to the PDCF-A.

6. Based on the ProSe UE-B ID, PDCF-A send the ProSe discovery Req ( UE-A network layer ID, Application user ID-A, ProSe UE-B ID, announcing code, Application ID) to the PDCF-B 

7. PDCF B verifies whether UE-B is authorized to be discovered. 

8. The PDCF-B send the App Discovery Req (ProSe UE-B ID, Application ID, Application user ID-A, announcing code) to the application server. 

9. The application server sends the App Discovery Res (ProSe UE-B ID, Application ID, announcing code, Application user ID-B) to the PDCF-B.

10. The PDCF B sends the ProSe Discovery Res (UE-B Network layer ID, Application user ID-B, announcing code, Application ID) to the PDCF-A.

11. The PDCF-A sends ProSe Discovery response (Application ID, Application user ID-B, announcing code) to the UE. If multiple announcing code is queried in step 2, per announcing code multiple response is sent back to the UE. 

6.1.9.2.3 
Network-triggered ProSe discovery Procedure
The procedure for network-triggered target ProSe discovery is depicted in figure 6.1.9.2.3-1. 
The procedure may be triggered when the UE decides the targeted UE(s) is close enough to trigger the direct discovery, e.g. via the Application layer notification or the EPC-level based discovery or UE implementation trigger. In the procedure the ProSe announcing and monitoring operations are triggered and controlled by the network.
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Figure 6.1.9.2.3-1: Network-triggered ProSe discovery

1. The application XY on the UE-A requires ProSe discovery, e.g. wants to be informed whether his friends are in proximity. It sends the ProSe Service Request message (Application layer user-A ID, the list of target Application layer user IDs) to UE-A 3GPP layer. 

2. The UE-A 3GPP layer forwards the ProSe discovery Request to the PDCF-A. The PDCF-A is the PDCF in the serving PLMN where the UE-A is camping.

3. The PDCF-A checks whether the application of UE-A is allowed to use ProSe discovery. Application Identity is used by PDCF to identify the application on the UE. If the application is not allowed to perform ProSe discovery due to no service agreement between the PDCF-A and application server, PDCF-A rejects the ProSe discovery request.

4. If the application is allowed to perform ProSe discovery, the PDCF-A derives the address of the associated application server based on the Application Identity and sends Authorization Request (ProSe UE-A identity, Application layer user-A ID, list of target Application layer user IDs) to the Application server. The application server may verify the correct application layer user-A ID based on the received ProSe UE-A identity. Then the application server sends back Authorization response to the PDCF-A. If the application user A is permitted to discover application user B, the ProSe UE-B identity is included in the response message.

NOTE 1: For simplicity only UE-B is shown in the following step. 

5. If the application user-A is permitted to discover application user B, the PDCF-A sends Forward ProSe Discovery Request (ProSe UE-A identity, ProSe UE identity of target UE-B) to PDCF-B. PDCF-A identifies PDCF B which serves UE_B according to ProSe UE-B identity. The PDCF-B is the PDCF in the serving PLMN where the UE-B is camping.

6. The PDCF-B checks whether the UE-B is permitted to do the announcement. If it is permitted, PDCF-B assigns one Announcing code to UE-B. The PDCF-B sends the Proximity Ann Req (Announcing code) to be used for announcement by the UE-B. 

NOTE 2: The PDCF-B may check whether the UE-A is allowed to detect the proximity of the UE-B, for example, based on the discovery preference of the application XY on the UE-B.

7. If the explicit end-user permission for being discovered is indicated, the UE-B 3GPP layer may send a ProSe Service notification to the ProSe Application XY. The UE-B ProSe application layer sends back its permission or rejection. 

8. The UE-B 3GPP layer broadcast the assigned ProSe Announcing code. 

NOTE 3: Depending on Resource allocation model, two types of resource allocation procedure can be trigger as described in clause 6.1.9.2.2.2. 

9. The PDCF-B sends Forward Proximity request Ack (announcing code) to the PDCF-A.

10. The PDCF-A sends the ProSe Discovery Request Ack to the UE-A and the announcing code of UE-B is also provided for UE-A monitoring. 

11. The UE-A 3GPP layer sends a Discovery Ack message to the UE-A ProSe Application to notify that the discovery request is permitted in the network.
12. The UE-A 3GPP layer monitors for the assigned announcing code(s). 

13. If the announcing code is found, the UE-A 3GPP layer sends a ProSe Discovery Notice message to the network.

14. The PDCF-A send a ProSe Discovery Response (Application Identity, Application layer user-A ID, Application layer user-B ID) message to the UE-A 3GPP layer, if user-A is still authorized to discover user B for application XY. 

15. The UE-A 3GPP layer forwards the message to the UE-A ProSe Application layer that the proximity of Application layer user-B was detected. 

16.  PDCF-A may notify the PDCF-B/UE-B of this discovery, which can be used to stop the announcing (it can also be stopped via a Timer).
6.1.9.4
Impact on existing entities and interfaces


New function node PDCF is needed which support below functionalities:

-
ProSe Subscription data storing and management;
-
ProSe Service registration of the UE handling;
-
ProSe direct discovery authorization;
-
ProSe Application server interaction for ProSe related functions.
UE:
-
Support of the ProSe service registration;
-
Store the ProSe UE general context and ProSe application context downloaded from the network;
-
Support ProSe announcing and monitoring.
MME in case of the radio resource allocation need be authorized by the CN:
-
Support of the resources authorization for ProSe announcing and monitoring.
Note 1: this need be confirmed by RAN WGs. 
eNB in case of the radio resource allocation through the RAN indication:
· Support of the resource allocation for ProSe direct discovery when UE is in coverage. 
Note 2: this need be confirmed by RAN WGs.
6.1.9.5 
Solution Evaluation


The solution address the following key issues outlined in clause 5:

· Key Issue #1: ProSe System Architecture;

· Key Issue #2: Configuration for ProSe direct discovery;

· Key Issue #3: Configuration and Capability Handling for ProSe;

· Key Issue #6 Authorization for ProSe capability feature;

· Key Issue #7 ProSe direct discovery.
The solution presents the following advantages:

· The proposed architecture supports the ProSe service across the PLMNs, i.e. roaming case. The visited PLMN and home PLMN can authorize and configure the ProSe capability feature of ProSe UE and ProSe applications on the UE. 
· The UE triggered ProSe discovery procedure in 6.1.9.2.2.2 addresses ProSe direct discovery in coverage. The network controls the allocation of announcing code, and this approach could avoid that the ProSe UE directly discover other UEs without network permission.
· The network triggered ProSe discovery in 6.1.9.2.3 addresses ProSe direct discovery in coverage and the ProSe Announcing UE does not need to perform ProSe announcing continuously and only needs to announce the announcing code triggered by the network. This approach could reduce the power consumption and protect the privacy of the Announcing UE.
· The network determines which discovery approach could be used for each ProSe application. When the ProSe application in the ProSe announcing UE is authorized to announce for a quite long time, the ProSe monitoring UE can use the UE triggered ProSe Discovery to find that ProSe announcing UE. In other case the ProSe monitoring UE utilizes the network triggered ProSe Discovery for the target UE discovery.
This solution requires interconnection between the PDCF in the Serving PLMN and the ProSe Application servers the UE may be using.

* * * * Start of 2nd Change * * * *
Annex G:
Taxonomy of direct discovery solutions

Editor's Note: This is work in progress and reflects the status of solutions included in the latest version of the TR .
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Figure G-1: Basic steps for ProSe direct discovery 

The overall procedure for ProSe direct discovery can be split in the following basic steps: 

- UE configuration and capability handling: This step refers to the key issue #2 and #3. It will determine how the UE can be configured with certain parameters that would be needed for direct discovery. This for example would involve parameters necessary for the UE to operate "out of network coverage". 


Solutions available in clause 6: #D1, #D9, #P1, #P2 

- ProSe Authorisation: This step refers to key issue #6 and determines whether the UE itself and applications in the UE are authorized to use ProSe.

Solutions available in clause 6: #D1, #D6, #D7, #D8, #D9, #D11, #D13, #I8, #I2   

- ProSe identifiers allocation: This step refers to key issue #10 and defines the procedures for allocation of ProSe identifiers and other related that would allow the UEs to perform discovery. This determines how the ProSe identifiers are allocated and to what they correspond.


Solutions available in clause 6: #D2, #I3, #D3, #D6, #D7, #D8, #D9,#D11, #I2, #D13, #I6, #I7, #I8, #I9

- Discovery procedure: This step defines the actual discovery procedure "over the air". It determines how the identifiers allocated are used in order to allow the discovery to take place. 


Solutions available in clause 6: #D1, D2, #D3, #D6, #D7, #D8, #D9, #D11, #D13, #I2  

NOTE: 
SA2 will decide whether an announcement or request/response methods shall be used for discovery or both. RAN2 will decide on the format of discovery messages over the air.    

* * * * End of Changes * * * *
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